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Chapter I 

INTRODUCTION AND BACKGROUND 

On October 12, 1999, the City of Brookfield 
requested the assistance of the Southeastern Wiscon­
sin Regional Planning Commission (SEWRPC) in the 
preparation of a flood mitigation plan for the City. In 
addition to setting forth updated flood mitigation 
recommendations for the City and for the two 
watersheds that lie partly within the City, the plan is 
designed to set forth current information regarding the 
status of flooding problems and planning for their 
mitigation, as well as plan implementation efforts, 
including public involvement activities undertaken as 
a part of flood mitigation planning, within and for the 
City and the two watersheds. The plan was prepared 
by City staff and Regional Planning Commission staff 
and was coordinated with the related activities of 
other concerned units and agencies of government. In 
preparing the plan, the City involved all appropriate 
City departments as needed. In addition, the Wauke­
sha County Office of Emergency Management was 
contacted and has been involved in cooperative plan­
ning with the City. Additionally, the development of 
detailed system plans as described herein involved the 
coordination and cooperation of many agencies and 
units of government, including, but not limited to, 
adjacent local units of government, the Milwaukee 
Metropolitan Sewerage District, and the Wisconsin 
Department of Natural Resources. 

The preparation of the plan is an important step in 
minimizing flood damages in the City and is a condi­
tion of the City's receiving grant funding administered 
by the Wisconsin Department of Military Affairs, 
Division of Emergency Management, under the Haz­
ard Mitigation Grant Program in conjunction with the 
flooding which occurred in the City in 1997 and 1998. 

STUDY AREA 

The study area encompassed by the plan includes 1) a 
primary study area coterminous with the corporate 
boundaries of the City of Brookfield and those 
portions of the two watersheds-the Fox River and 
Menomonee River watersheds-that lie within the 
City and 2) a secondary study area encompassing 
those portions of the two watersheds that lie outside 

the City but within the State of Wisconsin (see 
Map 1). The latter portion of the overall study area 
was considered because of the importance of consid­
ering floodland management planning on a watershed 
basis. The Fox River watershed, which encompasses a 
total area of about 2,582 square miles, encompasses 
lands within Wisconsin and l1linois. The portion of 
the watershed within Wisconsin encompasses about 
942 square miles. The Menomonee River watershed 
encompasses about 136 square miles. The primary 
study area encompasses a total of about 26.5 square 
miles, or about 2 percent of the overall study area of 
about 1,078 square miles. The secondary study area 
encompasses a total of about 1,052 square miles, or 
the remaining approximately 98 percent of the overall 
study area. 

NEED FOR THE PLAN 

Floodwaters can directly damage buildings and other 
structures in numerous ways. The most common types 
of damage include hydrostatic pressure leading to the 
collapse of building foundations, basement slab heav­
ing, and loss of mortar; erosion of foundations and 
soil; heaving of sidewalks and slabs; saturation of 
insulation; wood rot; deterioration of masonry and 
concrete, including soluble salt damage and freezing 
and thawing damage; damage to metal structural com­
ponents, including fasteners, exposed metals, and 
embedded iron; damage to interior finishes, including 
drywall, plaster, wood floors and trim, interior paint, 
wallpaper, and floor coverings; exterior paint prob­
lems; and damage to utilities, appliances, equipment, 
merchandise, and personal belongings. In addition to 
personal losses arising from such damage, businesses 
damaged by floodwater can suffer economic losses 
arising from being forced to suspend operations as a 
result of the flooding and its aftermath. In addition to 
direct flood damages, indirect damages, such as the 
cost of temporary evacuation or relocation and lost 
wages, as well as intangible damages, such as psycho­
logical stress and health hazards, can occur. 

A number of major flooding events, including many 
that have caused extensive damage, have been 
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recorded within the primary and secondary planning 
areas since their settlement by Europeans in the 19th 
century. In addition to major floods in 1960, 1972, 
1973, and 1986, these events have included the 
following: 

• The event of June 20-21, 1997, when a period 
of moderate rainfall followed by intense 
thunderstorms centered in northern Milwau­
kee County resulted in about six inches of 
rain in a 26-hour period in the City of 
Brookfield. Flooding occurred along Under­
wood Creek in the City of Brookfield and the 
Village of Elm Grove. In addition, there were 
numerous occurrences of flooding of streets 
and stormwater drainage and sanitary sewer 
backup problems. It is estimated that the peak 
flood flows on Underwood Creek within the 
City of Brookfield and the Village of Elm 
Grove had a recurrence interval of somewhat 
less than 100 years. 

• The event of July 2, 1997, a "follow-up" 
storm to the June 20-21, 1997, storm event, 
involved two to three inches of rain, but 
resulted in little additional property damage. 

• The event of August 6, 1998, in which five 
or more inches of rain in northern Milwaukee 
County and northeastern Waukesha County 
resulted in severe stormwater drainage and 
flooding problems. Moderate rainfall~ occurred 
on August 4 and 5, with daily totals of gen­
erally about one inch or less. The most intense 
rainfall on August 6 in the City of Brookfield. 
Locations that experienced severe, direct 
overland flooding in a second consecutive 
year included areas along Underwood Creek 
in the City of Brookfield and the Village of 
Elm Grove. It is estimated that about 550 
residences in the City and as many as one-half 
of the properties in the Village suffered dam­
ages from the overflow of streams, storm­
water runoff, or sanitary sewer backup. The 
estimated recurrence interval for the August 
1998 peak flood flow on Underwood Creek 
within the City and the Village is close to 500 
years. 

The recent flooding events demonstrate the continuing 
need for a comprehensive and cooperative strategy for 

mitigating existing flooding problems and for prevent­
ing future flooding in the City of Brookfield. In the 
absence of adequate planning, the City may be 
expected to continue to experience repetitive flooding 
problems. A systematic plan to address existing flood­
ing problems and avoid the creation of new problems 
is therefore critical to the sound development of 
the City. 

SCOPE AND PURPOSE OF PLAN 

This plan is intended to set forth the most appropriate, 
feasible, and effective flood mitigation strategy for the 
City of Brookfield. The planning process, which is 
also documented in this report, includes the following 
steps: 

• Conduct of inventories and analyses of 
relevant basic data pertaining to the overall 
study area, including data on current and 
planned land use and related data; the surface­
water system; existing applicable floodland 
management regulations and programs; his­
torical flooding problems; and recent flood 
events and associated flooding problems. 

• Identification of flood mitigation goals and 
objectives for the City. 

• Analysis and assessment of flood problems in 
the City. 

• Consideration of alternative flood mitigation 
strategies. Alternative strategies must be con­
sidered in the context of comprehensive water 
resource and other planning efforts, particu­
larly recent floodland system planning efforts. 

• Identification of potential funding sources for 
flood hazard mitigation efforts. 

• Selection and description of a flood mitiga­
tion plan for the City, including 1) documen­
tation of public participation activities and 
coordination efforts undertaken with other 
concerned "stakeholders," including. other 
units and agencies of government and con­
cerned private-sector parties, undertaken as 
part of the planning process, 2) description of 
recommended pJan implementation strategies, 
and 3) description of recommended plan 
monitoring strategies. 

3 



The Watershed as a Planning Unit 
Planning for floodland- and stormwater-related prob­
lems can conceivably be carried out on the basis of a 
number of different geographic units, including areas 
defined by governmental jurisdictions, economic 
linkages, or watersheds. There are important reasons 
for utilizing the watershed as a water resources 
planning unit. These reasons include the following: 

• Floodland management measures, flood con­
trol measures, and stormwater management 
facilities should form a single integrated 
system over a watershed. The streams and 
watercourses of a watershed must be capable 
of carrying present and future runoff loads 
generated by existing and probable future 
land use development patterns within the 
watershed. Therefore, flood control and storm­
water management problems can best. be 
considered on a watershed basis. 

• Flood control and stormwater drainage prob­
lems are closely related to other land and 
water use problems. Consequently, floodland 
protection and water-related park and open 
space preservation can be best studied on a 
watershed basis. 

• Changes in land use and transportation require­
ments ordinarily are not controlled by water­
shed factors, but nevertheless have major 
effects on watershed problems. Land use and 
transportation system patterns significantly 
affect the amount and spatial distribution of 
hydrologic loadings to be accommodated by 
water control facilities. In tum, the water 
control facilities and their effect on historical 
floodlands determine to a considerable extent 
the uses to which certain land areas can be 
put. 

• Finally, the related physical problems of a 
watershed tend to create a community interest 
within the watershed around which flood land 
and stormwater management planning efforts 
can be organized. 

For these reasons, the watershed is a logical unit 
for floodland management and related stormwater 
management planning, provided the relationships 
existing between the watershed and the surrounding 
region are recognized. Accordingly, since its incep­
tion in 1960, the regional planning program in the 
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Southeastern Wisconsin Region has embodied a 
recognition of the need to consider watersheds as 
rational planning units if workable solutions are to be 
found for interrelated land and water use problems, 
including flood mitigation. Also accordingly, this 
flood mitigation plan has included consideration of 
the watersheds which lie partly within the City of 
Brookfield, in addition to the City itself. 

Relationship of Flood Control Planning 
to Stormwater Management Planning 
While the focus of the current planning effort is flood 
mitigation within the City of Brookfield, it is 
imperative to note the importance of the relationship 
between flood control planning and stormwater man­
agement planning. 

In both flood control and stormwater management 
planning, the important effect of land use develop­
ment on flood flows and stages and on water quality 
conditions must be recognized. It is important to 
understand the differences between flood control and 
stormwater management planning. Flood control 
planning deals with the problems presented when 
peak streamflows exceed stream channel capabilities 
and floodwaters move outward from stream channels 
to occupy natural floodplains, partiCUlarly such flood­
plains occupied by flood-damage-prone development. 
Sound flood control measures for any given watershed 
include, first and foremost, the preservation of flood­
lands in essentially natural, open uses and, as may be 
found necessary, the provision of floodwater storage 
capacity above and beyond that provided by the 
remaining open floodlands to reduce peak flood flows 
along the stream channels; the removal of existing 
flood-damage-prone buildings and the floodproofing 
of other existing flood-damage-prone buildings; and, 
as a last resort, modifications to increase the flood 
conveyance capacities of the streams and water­
courses, including the replacement of hydraulic con­
trol structures, such as bridges, culverts, and dams. 

Stormwater management planning deals with prob­
lems created by the inability of stormwater runoff to 
reach the major stream channels of a watershed with­
out attendant local ponding; street, yard, and basement 
flooding; and surcharging of sanitary sewerage sys­
tems with attendant basement flooding. The proper 
preparation of stormwater management system plans 
requires the existence of agreed-upon flood control 
system plans. This is important because the flood 
elevations along the major stream channels will deter­
mine the configuration, sizing, and performance of the 



local drainage systems. In some cases, the design of a 
stormwater management system may require revisions 
in the flood control plan. 

Both flood control and stormwater management sys­
tem plans must consider the need for water pollution 
abatement measures to meet water use objectives and 
related water quality standards. At the watershed 
level, this requires the incorporation of areawide 
recommendations for the abatement of point sources 
of water pollution, such as sewage treatment plant 
discharges, and the reduction of nonpoint sources of 
water pollution. 

Importantly, local stormwater management system 
planning must also be integrated with sanitary sewer­
age system planning in order to address the serious 
public health and safety problems caused by the 
surcharging of sanitary sewers during periods of 
excessive rainfall with attendant backup of sanitary 
sewage into basements of buildings, or the required 
bypassing of raw sanitary sewage to storm sewers, 
roadside swales and ditches, and natural swales and 
watercourses. 

Other Hazards 
Like other municipalities in Waukesha County and 
Southeastern Wisconsin, the City of Brookfield is vul­
nerable to a wide range of hazards besides flooding. 
As an integral part of their emergency management 
planning efforts, both the City and other munici­
palities in the County cooperate with Waukesha 
County in planning for, and as appropriate, respond­
ing to any disasters that may arise from flooding or 
other hazards. 

Waukesha County has developed an emergency 
operations plan' which sets forth an all-hazards action 
plan. The City of Brookfield also has developed an 
emergency operations plan2 which complements the 
County plan and which also sets forth procedures and 
actions to deal with a range of situations and events. 
Waukesha County's emergency operations plan notes 
that the County is exposed to many hazards that have 
the potential for disrupting the community, causing 
damage, and creating casualties. In addition to flood­
ing, the plan recognizes that the County is vulnerable 
to other natural hazards, including snowstorms, torna­
does, downbursts, and other violent storms; accidents 
involving hazardous materials; major transportation 
accidents; terrorism and civil disorder; and war­
related incidents, including nuclear, biochemical, or 
conventional attack. 

It should be noted that the hazards considered by the 
County and City in the integrated all-hazards emer­
gency operation plans, with the exception of flood 
hazards, are not geographic in nature. Accordingly, no 
mapping of the other hazard areas is needed. 

'Waukesha County, Wisconsin, Waukesha County 
Emergency Operations Plan: Basic Plan, [Waukesha 
County, Waukesha Wisconsin}, 1996. 

2City of Brookfield, Wisconsin, City of Brookfield 
Emergency Operations Plan, [City of Broolifield, 
Brookfield, Wisconsin}, 1999. 
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Chapter II 

BASIC STUDY AREA INVENTORY AND ANALYSIS 

Information on certain pertinent natural and built fea­
tures and aspects of the study area is essential to 
sound flood mitigation planning. Accordingly, the 
collection and collation of definitive information 
regarding basic demographic characteristics, existing 
and planned land use, surface-water-system char­
acteristics, environmentally sensitive areas, existing 
floodland management regulations and programs, his­
torical flooding problems, and recent flood events 
constitute an important step in the planning process. 
The resulting information is essential to the planning 
process, since sound alternative plans cannot be 
formulated and evaluated without an in-depth know­
ledge of the relevant conditions in the study area. 

POPULATION AND HOUSEHOLDS 

Because of the direct relationships that exist between 
resident population levels and land use patterns, an 
inventory and analysis of the existing and anticipated 
2020 resident population and household levels in the 
City of Brookfield, the portion of the Fox River 
watershed within the State of Wisconsin, and the 
Menomonee River watershed was performed as part 
of the preparation of this flood mitigation plan for the 
City. As indicated in Table 1, the resident population 
of the City is anticipated to remain stable with a 
modest increase from the 1995 level of about 38,000 
persons to a 2020 level of about 40,000 persons, or by 
about 5.4 percent. The resident populations of the 
Wisconsin portion of the Fox River watershed and of 
the Menomonee River watershed are anticipated to 
increase during the 1995-2020 time period by, 
respectively, about 18.7 percent and about 7.4 percent. 
The combined resident population of the two water­
shed areas is thus anticipated to increase by about 
12.9 percent during that time period. 

Similarly, the anticipated rate of growth in the number 
of households within the City of Brookfield between 
1995 and 2020 is envisioned to be lower than the 
corresponding anticipated rates of growth within the 
two watershed areas. The number of households in the 
City is anticipated to increase by about 9.8 percent 

between 1995 and 2020. A significant portion of this 
increase has recently occurred between 1995 and 
the year 2000. During that same time period, the 
number of households in the Wisconsin portion of the 
Fox River watershed is anticipated to increase by 
about 24.6 percent; the number of households in 
the Menomonee River watershed is anticipated to 
increase by about 11.5 percent; and the number of 
households in the two watershed areas combined is 
anticipated to increase by about 17.5 percent. 

LAND USE 

The existing 1995 land use pattern within the City of 
Brookfield is graphically set forth on Map 2. The 
existing 1995 land use pattern for the watershed areas 
that lie partly within the City of Brookfield is 
graphically set forth on Map 3. The areal extent of 
existing 1995 and planned 2020 land uses in 1) the 
City of Brookfield, 2) the Wisconsin portion of the 
Fox River watershed, and 3) the Menomonee River 
watershed are set forth, respectively, in Tables 2, 3, 
and 4. 

As indicated in Table 2, residential land uses comprise 
the largest area within a given land use category in the 
City under both 1995 and planned 2020 conditions, 
encompassing about 44 percent of the total area of the 
City in 1995 and planned to encompass about 47 
percent of the total area of the City in 2020. Lands 
in transportation, communication, and utility uses 
encompass the second-largest area within a given land 
use category in the City under both sets of conditions, 
encompassing about 16 percent of the total area of the 
City both under actual 1995 and planned 2020 con­
ditions. Wetlands comprise the third-largest land use 
category under both sets of conditions, encompassing 
about 12 percent of the total area of the City in both 
cases. It is envisioned that nearly two square miles of 
lands currently in agricultural or open uses, encom­
passing about 7 percent of the total area of the City, 
will be converted to urban uses, mostly residential and 
commercial uses, by 2020. 
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Table 1 

POPULATION AND HOUSEHOLD LEVELS WITHIN THE CITY OF BROOKFIELD AND T~E WISCONSIN PORTION 
OF THE FOX RIVER WATERSHED, AND THE MENOMONEE RIVER WATERSHED: 1995 AND 2020a 

Population Number of Households 

Existing Planned 1995-2020 Existing Planned 1995-2020 
Area 1995 2020 Change 1995 2020 Change 

City of Brookfield ............................................ 37,991 40,056 2,065 13,664 15,004 1,340 

Watershed Areas 
Fox River Watershed (Wisconsin portion) ...... 300,374 356,594 56,220 109,774 136,750 26,976 
Menomonee River Watershed ....................... 324,954 349,157 24,203 127,988 142,698 14,710 

Total for Two Watershed Areas 625,328 705,751 80,423 237,762 279,448 41,686 

aFor the purposes of this table, municipal and watershed boundaries have been approximated by whole U.S. Public Land Survey one­
quarter section. 

Source: SEWRPC. 

In contrast to land use patterns within the City of 
Brookfield, agricultural lands comprise the largest 
area within a given land use category in the Wisconsin 
portion of the Fox River watershed as a whole (see 
Table 3). Agricultural lands there encompass about 50 
percent of the area involved under both actual 1995 
and planned 2020 conditions. Wetlands, which encom­
pass about 11 percent of the total Wisconsin portion 
of the watershed under both actual 1995 and planned 
2020 conditions, comprise the second-largest portion 
of the area within a given land use category under 
actual 1995 conditions and the third-largest portion 
under planned 2020 conditions, with the actual overall 
wetlands area planned to remain unchanged. Lands in 
residential uses, which encompass about 11 percent of 
the watershed portion under actual 1995 conditions 
and are planned to encompass about 12 percent of the 
area in 2020, comprise the third-:largest portion of the 
area within a given land use category under 1995 
conditions and are planned to comprise the second­
largest portion within a given land use category in 
2020. Woodlands comprise the fourth-largest portion 
of the area within a given land use category under 
both actual 1995 and planned 2020 conditions, in each 
case encompassing about 8 percent of the total area, 
with the actual overall woodlands area planned to 
remain unchanged. About 19 square miles of the 
watershed portion now in agricultural or open uses, or 
about 2 percent of the total area, are envisioned to be 
converted to urban uses by 2020. 

In the more urbanized Menomonee River watershed, 
lands in residential uses comprise the largest area 
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within a given land use category under both actual 
1995 and planned 2020 conditions, encompassing 
about 29 percent of the total area of the watershed in 
1995 and planned to encompass about 33 percent of 
the watershed in 2020 (see Table 4). Agricultural 
lands comprise the second-largest area within a given 
land use category in the watershed under both sets of 
conditions, encompassing about 20 percent of the 
watershed in 1995 and planned to encompass about 
18 percent of the watershed in 2020. Lands in trans­
portation, communication, and utility uses encompass 
the third-largest area within a given land use category 
in the watershed under both sets of conditions, encom­
passing about 15 percent of the total area of the 
watershed in 1995 and planned to encompass about 16 
percent of the watershed in 2020. About seven square 
miles of the watershed now in agricultural or open 
uses, or about 5 percent of the total area of the 
watershed, are envisioned to be converted to urban 
uses by 2020. 

SURFACE-WATER SYSTEM 

The City of Brookfield, like the seven-county South­
eastern Wisconsin Region of which it is a part, is 
traversed by a major subcontinental divide that 
roughly bisects both the City and the Region. This 
subcontinental divide not only exerts a major physical 
influence upon the gross drainage pattern of the City 
and the Region, but also carries with it certain legal 
constraints pertaining to the diversion of water across 
the divide. The respective parts of the City and the 
Region lying east of this divide are tributary to the 
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Table 2 

LAND USE IN THE CITY OF BROOKFielD BY ACREAGES: 1995 AND 2020a 

Existing Planned 1995-2020 
Land Use Category 1995 2020 Change 

Residential 
Suburban-Density (0.2-0.6 dwelling units per net residential acre) ........... 0 0 0 
Urban Low-Density (0.7-2.2 dwelling units per net residential acre) ......... 7,299 7,465 166 
Urban Medium-Density (2.3-6.9 dwelling units per net residential acre) .... 518 944 426 
Urban High-Density (7.0-17.9 dwelling units per net residential acre) ....... 0 0 0 

Residential Subtotal 7,817 8,409 592 

Commercial ......................................................................................... 957 1,428 471 
Industrial ............................................................................................. 221 221 0 
Transportation, Communication, and Utilitiesb ......................................... 31,306 34,061 2,755 
Governmental and Institutional ............................................................... 645 684 39 
Recreational ........................................................................................ 450 487 37 
Agricultural ......................................................................................... 719 411 -308 
Open Landsc ....................................................................................... 1,528 578 -950 
Wetlands ............................................................................................ 2,137 2,137 0 
Woodlands .......................................................................................... 363 363 0 
Surface Water ..................................................................................... 149 149 0 

Total 17,735 17,735 0 

aFor the purposes of this table, municipal and watershed boundaries have been approximated by whole U.S. Public Land 
Survey one-quarter section. 

bOff-street parking included with associated land use. 

clncludes extractive lands, landfills, and other open lands. 

Source: SEWRPC. 

Great Lakes-St. Lawrence River drainage system, 
while the respective parts of the City and the Region 
lying west of the divide are tributary to the 
Mississippi River drainage system. The entire portion 
of the City of Brookfield that lies east of the divide 
comprises a portion of the Menomonee River water­
shed; the entire portion of the City that lies west of the 
divide comprises a portion of the Fox River water­
shed. Each of the two watersheds lying partly within 
the City, in tum, consists of a set of subwatersheds, 
several of which lie partly within the City in the case 
of both watersheds involved. 

Map 4 illustrates significant streams and lakes within 
the boundaries of the two watershed areas that lie 
partly within the City of Brookfield. Details on the 
flood hazard areas associated with the surface waters 

within the City of Brookfield are presented m 
Chapter IV 

ENVIRONMENTALLY SENSITIVE AREAS 
AND OPEN SPACE PRESERVATION 

Many of the natural resource base elements of the 
City of Brookfield occur in linear concentrations on 
the landscape. One of the most important tasks com­
pleted under the regional planning program for South­
eastern Wisconsin has been the identification and 
delineation of these linear areas, or corridors. The 
most important elements of the natural resource base 
and closely related features including wetlands, wood­
lands, prairies, wildlife habitat, major lakes and 
streams and associated shoreland and floodlands, and 
historic, scenic, and recreational sites, when com­
bined, result in an essentially linear pattern referred to 
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Table 3 

LAND USE IN THE WISCONSIN PORTION OF THE FOX RIVER WATERSHED BY ACREAGES: 1995 AND 2020a 

Existing Planned 1995-2020 
Land Use Category 1995 2020 Change 

Residential 
Suburban-Density (0.2-0.6 dwelling units per net residential acre) ........... 5,118 5,140 22 
Urban Low-Density (0.7-2.2 dwelling units per net residential acre) ......... 41,105 45,313 4,208 
Urban Medium-Density (2.3-6.9 dwelling units per net residential acre) .... 16,864 18,446 1,582 
Urban High-Density (7.0-17.9 dwelling units per net residential acre) ....... 793 793 0 

Residential Subtotal 63,880 69,692 5,812 

Commercial ......................................................................................... 3,724 5,110 1,386 
Industrial ............................................................................................. 3,676 5,727 2,051 
Transportation, Communication, and Utilitiesb ......................................... 31,306 34,061 2,755 
Governmental and Institutional ............................................................... 3,924 3,995 71 
Recreational ........................................................................................ 9,277 9,629 352 
Agricultural ......................................................................................... 301,068 298,583 -2,485 
Open Landsc ....................................................................................... 37,205 27,263 -9,942 
Wetlands ............................................................................................ 68,622 68,622 0 
Woodlands .......................................................................................... 50,030 50,030 0 
Surface Water ..................................................................................... 25,930 25,930 0 

Total 598,642 598,642 0 

aFor the purposes of this table, municipal and watershed boundaries have been approximated by whole U.S. Public Land 
Survey one-quarter section. 

bOff-street parking included with associated land use. 

clncludes extractive lands, landfills, and other open lands. 

Source: SEWRPC. 

by the Regional Planning Commission as environ­
mental corridors. Primary environmental corridors 
include a wide variety of important natural resource 
and related elements and are, by definition, at least 
400 acres in size, two miles long, and 200 feet wide. 
Secondary environmental corridors generally connect 
with the primary environmental corridors and are at 
least 100 acres in size and one mile in length. In 
addition, smaller concentrations of natural resource 
base elements that are separated physically from the 
environmental corridors by intensive urban or agricul­
turalland uses have also been identified. These areas, 
which are at least five acres in size, are referred to as 
isolated natural resource areas. 

In any consideration of environmental corridors and 
important natural features, it is important to note that 
the preservation of such features can assist in the 
attenuation of flood flows. The drainage of wetlands, 
which are included in the corridors and natural 
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resource areas, may destroy natural filtration and 
floodwater storage areas. In addition, the intrusion of 
intensive urban land uses into such areas may result in 
the creation of serious and costly problems, such as 
failing foundations for pavements and structures, wet 
basements, excessive operation of sump pumps, 
excessive clearwater infiltration into sanitary sewer­
age systems, and poor drainage. Similarly, destruction 
of ground cover may result in soil erosion, stream 
siltation, more rapid runoff, and increased flooding , 
as well as the destruction of wildlife habitat. 

Although the effects of anyone of these environ­
mental changes may not in and of itself be over­
whelming, the combined effects must eventually lead 
to a serious deterioration of the underlying and sus­
taining natural resource base and of the overall quality 
of the environment for life. The need to maintain the 
integrity of the remaining environmental corridors and 



Table 4 

LAND USE IN THE MENOMONEE RIVER WATERSHED BY ACREAGES: 1995 AND 2020a 

Existing Planned 1995-2020 
Land Use Category 1995 2020 Change 

Residential 
Suburban-Density (0.2-0.6 dwelling units per net residential acre) ........... 226 226 0 
Urban Low-Density (0.7-2.2 dwelling units per net residential acre) ......... 10,622 12,897 2,275 
Urban Medium-Density (2.3-6.9 dwelling units per net residential acre) .... 8,040 8,428 388 
Urban High-Density (7.0-17.9 dwelling units per net residential acre) ....... 6,479 6,607 128 

Residential Subtotal 25,367 28,158 2,791 

Commercial ......................................................................................... 3,076 3,581 505 
Industrial ............................................................................................. 3,949 4,496 547 
Transportation, Communication, and Utilitiesb ......................................... 13,224 13,625 401 
Governmental and Institutional ............................................................... 3,708 3,817 109 
Recreational ........................................................................................ 3,311 3,484 173 
Agricultural ......................................................................................... 17,194 15,837 -1,357 
Open Landsc ....................................................................................... 7,248 4,079 -3,169 
Wetlands ............................................................................................ 6,656 6,656 0 
Woodlands .......................................................................................... 2,140 2,140 0 
Surface Water ..................................................................................... 509 509 0 

Total 86,382 86,382 0 

aFor the purposes of this table, municipal and watershed boundaries have been approximated by whole U.S. Public Land 
Survey one-quarter section. 

bOff-street parking included with associated land use. 

clncludes extractive lands, landfills, and other open lands. 

Source: SEWRPC. 

isolated natural resource areas in the City of Brook­
field should thus be apparent. The location and extent 
of the environmental corridors and isolated natural 
resource areas in the City is shown on Map 5. 

The City of Brookfield has taken an active role in 
preserving the environmental corridors and isolated 
natural resource areas within the City as part of its 
park and open space planning program.' Under full 
implementation of the park and open space plan for 
the City of Brookfield, the important natural resource 
features in the City would be protected and preserved 

'Preliminary draft, July 2000, SEWRPC Community 
Assistance Planning Report No. 108, 2nd Edition, A 
Park and Open Space Plan for the City of Brookfield: 
2020, Waukesha County, Wisconsin. 

for resource preservation and other open space pur­
poses, as shown on Map 6. That plan included specific 
consideration of the lands within the study area, 
including the Village of Elm Grove and the Town of 
Brookfield, as well as the City of Brookfield. Such 
preservation will provide many benefits to the 
community, including a reduction in flood damage, 
soil erosion, and storm water runoff, and protection of 
wildlife habitat. Such benefits enhance the quality of 
life for City residents. It is further recommended that 
Waukesha County continue to acquire lands within 
the Fox River environmental corridor and that the 
Village of Elm Grove and the Town of Brookfield 
acquire environmentally sensitive lands within their 
municipal boundaries, as shown on Map 6. Table 5 
presents a summary of the number of acres to be 
acquired and the estimated acquisition cost, assum­
ing all property is purchased outright rather than 
dedicated. 
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Map 5 

ENVIRONMENTALLY SIGNIFICANT LANOS IN THE CITY OF BROOKFIELD AND ENVIRONS 
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Map 6 

RECOMMENDED PARK AND OPEN SPACE PLAN FOR THE CITY OF BROOKFIELD AND ENVIRONS 
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Table 5 

PROPOSED OWNERSHIP OF OPEN SPACE LANDSa 
UNDER THE CITY OF BROOKFIELD PARK AND OPEN SPACE PLAN 

Planned Change Estimated 
Ownership Existingb (acres) Plan (acres) (acres) Acquisition CostC 

City of Brookfield .................... 1,407 2,347 940 $ 9,417,000 

Other Publicd .......................... 361 1,577 1,216 5,905,000 

Compatible Privatee ................. 385 385 - - - -

Total 2,153 4,309 2,156 $15,322,000 

NOTE: Cost estimates are expressed in 2000 dollars. 

alncludes planned primary environmental corridors, planned secondary environmental corridors, planned isolated natural 
resource areas, and floodlands outside corridors proposed to be acquired. 

blncludes existing ownership in 1999. 

cUnit costs used to estimate acquisition costs were $1,000 per acre of wetlands, $35,000 per acre of woodlands, and 
$30,000 per acre of open lands. 

dlncludes Waukesha County, the Village of Elm Grove, the Town of Brookfield, and the Elmbrook School District. 

elncludes open space lands held in private ownership for recreational use (for example, golf courses, driving ranges, and 
athletic fields owned by private schools and organizations) and private lands owned by homeowner's associations or 
other entities for resource protection purposes. 

Source: City of Brookfield and SEWRPC. 

It is recognized, however, that in some cases privately 
owned outdoor recreation sites or private land in open 
space uses can serve to protect environmentally sen­
sitive lands. Examples of the latter include privately 
owned parcels or development sites where a portion 
of the parcel or site is located in a woodland or 
wetland. If public acquisition is not possible or 
practical, the plan recommends that such areas be 
maintained in open space for resource preservation 
purposes and that such maintenance be ensured 
through conservancy zoning and, where appropriate, 
deed restrictions. 

Primary Environmental Corridors 
The planned primary environmental corridors encom­
pass approximately 2,816 acres, or about 16 percent 
of the City of Brookfield. The primary environmental 
corridors are located along the Fox River and other 
major streams and wetland complexes within the City. 
Under the plan, all primary environmental corridors 
would be preserved in essentially natural, open uses. 

As of 1999, the City owned about 1,332 acres of 
primary environmental corridor lands. Under the park 
and open space plan, an additional 824 acres of pri­
mary environmental corridor lands would be acquired 
by the City, for a total of 2,156 acres. This represents 
approximately 77 percent of all primary environ­
mental corridors within the City. In addition, Wauke­
sha County would own about 295 acres within the Fox 
River primary environmental corridor within the City, 
resulting in about 87 percent of primary environ­
mental corridor lands in the City owned by the City or 
County. 

Secondary Environmental Corridors 
Planned secondary environmental corridors encompass 
approximately 17 acres within the City of Brookfield. 
All secondary environmental corridors in the City are 
located along Underwood Creek in Section 14 just 
east of Wirth Park. Land within this secondary corri­
dor is proposed to remain in private ownership and 
protected through zoning. 
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Isolated Natural Resource Areas 
Isolated natural resource areas encompass approxi­
mately 276 acres in the City of Brookfield. Of these 
276 acres, 76 acres are currently owned by the City. 
An additional 135 acres are proposed to be acquired 
by the City, for a total of 211 acres, or 76 percent of 
lands within isolated natural resource areas, under 
City ownership. The remaining 65 acres are proposed 
to remain in private ownership and protected through 
zonmg. 

Preservation of Wetlands 
A wetland preservation plan was adopted as an ele­
ment of the first edition of the park and open space 
plan. The wetland preservation plan was prepared 
under the guidance of the Wetlands Management Task 
Force, formed in 1989 by the City of Brookfield Plan 
Commission. The recommendations of the wetland 
preservation plan have been incorporated into the park 
and open space plan update. 

The plan recommends that all wetlands within pri­
mary environmental corridors and all additional 
wetlands of five acres or larger outside primary envi­
ronmental corridors be protected, generally through 
public acquisition. Of the 3,202 acres of wetlands 
within the study area, 1,099 acres are protected 
through existing City ownership and an additional 191 
acres are protected through existing County, Village, 
or Town ownership. 

The plan recommends that the City acquire about 673 
additional acres of wetlands. Waukesha County is 
recommended to acquire remaining wetlands within 
the Fox River corridor, the Village of Elm Grove is 
recommended to acquire the wetland area north of and 
adjacent to the Village park, and the Town of Brook­
field is recommended to acquire wetlands within the 
primary environmental corridor along Deer and Pop­
lar Creeks within the Town, for a total of 1,055 acres. 
Under the plan, a total of 3,019 acres, or 94 percent 
of the wetlands within the park and open space 
plan study area, would be protected through public 
ownership. 

Preservation of Woodlands 
The woodland preservation plan recommends that 
woodlands within primary environmental corridors be 
preserved. There are 15 such woodlands encompass­
ing 140 acres in the study area, with 12 woodlands 
encompassing 119 acres within the City. 
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Preservation of Floodlands 
Floodlands are not well suited to urban development 
due to flood hazards, high water tables, and soils 
generally not suited to urban uses. The City park and 
open space plan recommends that floodlands be 
preserved and protected in essentially natural, open 
space uses, including parks and parkways. It should 
be noted that certain outdoor recreation facilities may 
be suitable for development in floodland areas not 
covered by wetlands or areas of unsuitable soil. Such 
lands may accommodate playfields, playgrounds, or 
trails. Development of any facilities within floodlands 
should be carefully evaluated on a site-specific basis, 
with consideration given to natural resource concerns, 
as well as the effects of periodic flooding on the use 
of the facilities being considered. 

The wetland preservation plan presented in the first 
edition of the park and open space plan includes 
recommendations for the protection of areas within 
the 100-year recurrence interval floodplain, termed 
floodlands, within the primary environmental corri­
dor. Wetlands located in floodlands are protected 
under the wetland preservation plan. Recommen­
dations for the protection of floodlands that are not 
covered by wetland vegetation, such as floodlands in 
agricultural production, are set forth in an appendix of 
the first edition of the park and open space plan and 
are included herein as Appendix A. The plan calls for 
the acquisition of such floodlands, recognizing that 
floodlands in an urbanizing area formerly used for 
agricultural purposes, if left undeveloped, will revert 
to wetlands and provide flood storage and other bene­
fits. The plan further calls for acquired floodlands to 
be restored to wetlands. The Wetlands Management 
Task Force did, however, determine that an easement 
held by the City providing for public access and 
permitting construction of flood control structures and 
conduct of other flood control measures could be 
considered an a~ceptable substitute for fee-simple 
acquisition of the lands concerned. 

In 1989, there were about 600 acres of primary envi­
ronmental corridor lands consisting of nonwetland 
floodlands in the park and open space plan study area, 
of which 391 acres were located in the City. Such 
floodlands were located adjacent to the Fox River 
corridor in the western portion of the study area, along 
Poplar Creek in the southwestern portion of the study 
area, along Deer Creek and Dousman Ditch in the 



south-central portion of the study area, and along 
Butler Ditch in the northeast portion of the study area. 

Of the 391 acres of nonwetland floodlands within 
primary environmental corridors in the City, about 
146 acres are in City parks or open space sites, about 
five acres are in Fox Brook County Park, and an addi­
tional 40 acres are in compatible private recreation 

. use (Brookfield Hills Golf Course), as of 1999. As 
shown on Map 6, the park and open space plan recom­
mends that the balance of about 200 acres be acquired 
by the City. That plan also reflects a recommendation 
from the stormwater management plan for the Dous­
man Ditch and Underwood Creek subwatersheds that 
an area adjacent to the primary environmental corridor 
near the intersection of North Avenue and Lilly Road 
be acquired by the City for floodwater storage. 

Of the approximately 200 acres of nonwetland flood­
lands in the remainder of the park and open space plan 
study area, about 23 acres are owned by the Town of 
Brookfield within Brook Park and Marx Park. It is 
recommended that the Town acquire all remaining 
primary environmental corridor lands, including flood­
lands, along those portions of Deer Creek and Poplar. 
Creek within the Town. It is further recommended 
that Waukesha County acquire primary environmental 
corridor lands along the Fox River in the northwestern 
portion of the study area, which include approxi­
mately 142 acres of non wetland floodlands. 

FLOODLAND MANAGEMENT 
REGULATIONS AND PROGRAMS 

Floodland management regulations and programs per­
form critical roles toward assuring that flood miti­
gation efforts are properly implemented. The City of 
Brookfield currently has several pertinent regulations 
and programs, most notably in the form of City 
zoning regulations and other ordinances, wetland and 
floodland preservation plans, and City floodland and 
stormwater management programs. 

Floodplain Zoning Ordinance 
The City has enacted a floodplain district zoning ordi­
nance which intended to preserve floodwater convey­
ance and storage capacity of floodplain areas and to 
prevent the location of new flood-damage-prone­
development in flood hazard areas. The stated purpose 
of the ordinance is "to provide a uniform basis for the 
preparation, implementation and administration of 
sound floodplain regulations for Brookfield's commu-

nity floodplains to prevent flood damages to persons 
and property; to further the maintenance of safe and 
healthful water conditions; to prevent and control 
erosion, sedimentation and other pollution of surface 
waters; to minimize expenditures for flood relief and 
flood control projects and to minimize business inter­
ruptions." Under the ordinance, designated floodplain 
areas within the City are divided into three districts: 1) 
a floodway district, which consists of the channel of 
any stream and those portions of the floodplain 
adjoining the channel that are required to carry and 
discharge floodwaters or flood flows of any river or 
stream associated with the regional flood; 2) a flood 
fringe district, consisting of that portion of the 
floodplain between the regional flood limits and the 
floodway area; and 3) a general floodplain district, 
consisting of the land which has been or may be 
hereafter covered by floodwater during the regional 
flood and encompassing both the floodway and flood 
fringe districts. The ordinance defines a "regional 
flood" as "[a] flood determined to be representative of 
large floods known to have generally occurred in 
Wisconsin and which may be expected to occur on a 
particular stream because of like physical charac­
teristics," and which in any given year has a 1 percent 
chance of occurring or being exceeded. Within the 
three districts, all uses not listed as permitted uses are 
prohibited. 

The ordinance generally prohibits any development 
within designated areas in cases where any such 
development would either 1) be vulnerable to signifi­
cant damage from flooding or 2) cause a flood-stage 
or water-surf ace-profile increase of 0.01 foot or more. 
Under the ordinance, developments in designated 
flood fringe areas may not materially affect the stor­
age capacity of floodplains. In designated floodway 
areas, open space uses having a low flood damage 
potential and which do not obstruct flood flows, such 
as agricultural, non structural commercial, recrea­
tional, railway, street, bridge, pipeline, and other 
water-related uses, are generally permitted. In desig­
nated flood fringe areas, certain uses, including 
residential, commercial, manufacturing and industrial, 
materials storage and processing, utility, and sewage 
disposal uses, are permitted under certain conditions, 
including conditions pertaining to structural flood­
proofing and other measures designed to mitigate or 
prevent damage arising from flooding. The ordinance 
restricts uses in the flood fringe to those which do not 
have a negative impact on the floodplain storage 
capacity. 
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Wetland Preservation Zoning 
The City has also enacted a wetland preservation 
zoning ordinance. The stated purpose of this ordi­
nance includes the maintenance of the stormwater and 
floodwater storage capacity of wetlands and the pro­
hibition of certain land uses detrimental to wetland 
areas. The ordinance creates a wetland preservation 
district 1) including, but not limited to, all shoreland 
wetlands five acres or greater in area shown on the 
final January 31, 1986, Wisconsin Wetland Inventory 
Map for the City, and 2) including all lands indicated 
on the City's June 18, 1991, topographic wetland 
preservation and upland conservancy zoning maps. 
The ordinance divides the wetland preservation dis­
trict into two subdistricts: I) a shoreland wetland 
subdistrict, consisting of all defined shoreland wet­
lands within the City, and 2) a nonshoreland wetland 
subdistrict. Shoreland wetlands are defined as wet­
lands that are five acres or greater in area and that are 
located either 1) within 1,000 feet of the ordinary 
high-water mark of navigable lakes, ponds, or flow­
ages or 2) within 300 feet of the ordinary high-water 
mark of navigable streams, or to the landward side of 
the floodplain, whichever distance is greater. Non­
shoreland wetlands are defined as wetlands that are 
either 1) not designated as shoreland wetlands or 2) 
located within a primary environmental corridor 
delineated under the City's park and open space plan, 
or located outside a primary environmental corridor, 
in which case the wetland complex involved must 
encompass at least five acres in area, without regard 
to property lines or corporate limit lines. The wetland 
preservation district is treated and administered as an 
overlay district. The ordinance essentially seeks to 
protect all designated wetland areas from intensive 
development. For the purposes of providing overlay 
zoning for shoreland portions of City-annexed areas, 
the City ordinance incorporates certain sections of the 
Waukesha County shoreland-floodland protection ordi­
nance that were in effect on the effective date of a 
particular annexation that involves shoreland, with 
modifications designed mainly to render the language 
of the County ordinance suitable for implementation 
by the City. 

Wetland and Floodplain Preservation Planning 
As previously discussed, the City of Brookfield has 
developed specific plans for preserving wetlands and 
floodlands in the City. A copy of these plans is 
included in Appendix A. 
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Stormwater Management Ordinance 
As of June 2000, the City of Brookfield was in the 
process of finalizing a stormwater management ordi­
nance which is expected to be adopted by the City later 
in the year. That ordinance provides for procedures to 
control the adverse impacts of stormwater runoff and 
ensure and protect the adequacy of the existing drain­
age facilities to store and convey water. The ordinance 
provisions are designed to mitigate the adverse impacts 
of new land use development and redevelopment on the 
quantity and quality of stormwater runoff. 

Other Related Ordinances 
and Regulations Programs 
Through a series of municipal ordinance provisions, 
the City seeks to control discharges to the municipal 
separate storm sewer system and to limit the storage 
and alteration to floodprone and important stormwater 
drainage areas. Because of the relationship between 
floodland and stormwater management, these regula­
tions are mentioned here in summary form. The City 
seeks to control the contribution of pollutants to the 
municipal separate storm sewer system 1) by requir­
ing that landfills have no substantial adverse effects 
on public health, welfare, and safety; 2) by prohibiting 
certain public nuisances affecting public health, includ­
ing the pollution of waterbodies by industrial wastes; 
property uses that cause noxious or unwholesome 
liquid to flow into any roadway, sidewalk, or public 
place; and the storage of junk, waste matter, and 
garbage; and 3) by zoning regulations that, in zoning 
categories other than those where outdoor storage is 
permitted, prohibit outdoor storage that would adversely 
affect property values and neighborhood desirability; 
that prohibit storage, debris, and refuse in setback or 
offset areas; that limit removal of vegetation in the 
City's upland conservancy district; that prohibit cer­
tain uses that could produce nonpoint source pollu­
tion; that prohibit storage of materials injurious to 
water quality, as well as the location of solid and 
hazardous waste disposal sites in floodway areas; that 
prohibit solid waste disposal sites in flood fringe 
areas; that seek to prevent and control pollution of 
navigable waters through wetland preservation; that 
prohibit the removal of vegetation and land-disturbing 
activities in the City's upland preservation district; 
that prohibit land from being subdivided and served 
by septic tanks where soils are unsuitable; and that 
encourage the use of existing open channels whenever 
possible. The City has also enacted a construction site 
erosion control ordinance based on a State model 
ordinance. 



Flood Hazard Area Documentation 
The floodplains in the City of Brookfield are currently 
delineated and mapped as documented in the Federal 
Emergency Management Agency (FEMA) Flood Insur­
ance Study (FIS) dated August 1986. During 1998, 
the City, working under a cooperative program with 
Waukesha County, prepared up-to-date large-scale 
digital topographic mapping for the entire City. The 
City has also contracted with the Southeastern Wis­
consin Regional Planning Commission (SEWRPC) to 
update all of the hydrologic-hydraulic analyses for the 
floodplain areas in the City. This updating will 
incorporate the topographic mapping as changes in the 
physical system, such as bridges and roadway cross­
sections, and will develop detailed study of these 
reaches where approximate floodplain delineations are 
currently in place. The findings and results of this 
work effort will then be provided to FEMA with the 
objective of initiating a cooperative effort to update 
the FIS study and mapping. This work should serve to 
improve the FIS program in the City. 

The flood hazard areas within the City of Brookfield 
are described in Chapter IV. 

Ongoing Floodland Management Programs 
In addition to the ordinance provisions and program 
noted above, the City of Brookfield engages in on­
going stormwater and floodland management pro­
grams through the activities of its Citywide Flood 
Task Force and of the City of Brookfield-Village of 
Elm Grove Underwood Creek Flooding Task Force. 
Both of these task forces were formed in 1998 
following the major flood event in August of that 
year. As noted in Chapter III of this report, the City 
Common Council authorized the creation of the 
Citywide Flood Task Force to research problems, 
identify needs, and present policy recommendations 
that would provide direction to present and future 
stormwater planning initiatives for the City. The Task 
Force issued a draft initial report and recommenda­
tions in 1999. The Underwood Creek Task Force, 
designed to be a cooperative effort between the City 
of Brookfield and the Village of Elm Grove, has, with 
the City of Brookfield Citywide Flood Task Force, 
played a key role in the preparation of a compre­
hensive stormwater and floodland management plan 
for the Dousman Ditch and Underwood Creek sub­
watersheds in the City and the Village. This plan has 

recently been completed by SEWRPC and the private 
engineering and land surveying firm Ruekert & 
Mielke, Inc., in cooperation with the City, the Village, 
and the Wisconsin Department of Natural Resources. 
In their preparation of the plan, these five parties have 
had numerous opportunities to obtain public com­
ments regarding problems that were experienced and 
to provide to the public information developed under 
the planning effort regarding solutions to flooding and 
stormwater management problems in the City and the 
Village. The main forums through which information 
was obtained from the public and through which the 
plan was discussed during its development were the 
regular meetings of the two task forces. Presentations 
were also made at several informational meetings for 
City and Village officials and the general public. 
Between April 28, 1997, and November 29, 1999, 
inclusive, nearly 20 public meetings regarding the 
plan were held. 

In addition to the detailed floodland management 
planning for the Dousman Ditch and Underwood 
Creek area, the City has initiated similar planning for 
the other floodprone areas of the City. 

The City has also engaged in informational and edu­
cational efforts oriented toward local homeowners and 
designed to help mitigate damages caused by storm­
water flooding and sanitary sewer backups. These 
efforts include, for example, the preparation and 
distribution of a self-help guide for local property 
owners (see Appendix B). The guide sets forth poten­
tial causes of basement flooding, potential preventive 
measures that may be taken by homeowners, and 
information regarding potential actions that home­
owners might take after flood damage occurs to a 
residence. Other informational and educational mate­
rials have been prepared and distributed as part of 
these efforts. This information and education program 
is an important component of the City's efforts toward 
resolving the flooding and related stormwater drain­
age and sanitary sewer backup problems in the City. 

The alternative and selected floodland management 
measures developed by the two aforementioned task 
forces, including those developed under the Dousman 
Ditch-Underwood Creek plan and the public informa­
tion and education program, are described in Chap­
ters V and VII of this report. 
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CITY OF BROOKFIELD MASTER PLAN 

In 1999, the City of Brookfield completed a master 
plan2 which sets forth citywide recommendations for 
development and redevelopment in the City and for 
strategic investments in public infrastructure and 
resources. That plan's recommendations are set within 
the context of the previously discussed regional land 
use plan, regional and local park and open space 
protection plans, and flood control and stormwater 
management programs. In addition, that plan includes 
specific goals and objectives for resolving stormwater 
and flooding problems. These goals and objectives are 
described in Chapter III. 

HISTORICAL FLOODING PROBLEMS 

As noted in Chapter I of this report, a number of 
major flooding events, including several that caused 
significant damage, have been recorded in the area 
now encompassed by the City of Brookfield, as' well 
as in the watershed areas partly encompassed within 
that area, since the areas involved were settled by 
Europeans in the 19th century. The earliest major 
flood event of record within either watershed area for 
which any significant amount of information is avail­
able is that of March 1897, which involved inundation 
along an approximately 1.7-mile-Iong reach of the 
Menomonee River beginning just north of present-day 
W. Wisconsin Avenue in Milwaukee County and 
extending downstream into the Menomonee River 
industrial valley. A June 1917 flood affected essen­
tially the same area, and in addition caused problems 
farther upstream along the Menomonee River and 
Honey Creek. The areas for which flood problems 
were reported correlated with the extent of urban 
development in the watershed, which by 1917 gen­
erally extended as far west as Wisconsin State Fair 
Park. No flooding problems were reported in the area 
of the present-day City of Brookfield, which was 
incorporated in 1954. A July 1938 flood in the 
Wisconsin portion of the Fox River watershed was 
caused by a rainfall event centered over the Village of 
Williams Bay in Walworth County. This event, how­
ever, apparently did not cause any significant flooding 
in the area of the present-day City of Brookfield. 

2Cunningham Group, City of Brookfield Year 2020 
Master Plan, December 1999. 
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Another major flood event in the Menomonee River 
watershed occurred in June 1940. This event appar­
'ently approached but did not equal the severity of the 
June 1917 flood, inundating and causing damage to 
areas primarily along the Menomonee River with 
scattered occurrences of flooding also reported along 
Honey 'Creek, Underwood Creek, and the Little 
Menomonee River. Some of the reported problem 
areas were located west and north of the limits of 
urban development within the area as of 1940. The 
occurrence of reported flood problems outside of the 
urban area is attributable to the fact that the rural-area 
problems involved primarily damage to and the clos­
ing of river crossings and riverine-area roadways. At 
the Milwaukee-Waukesha county line, Underwood 
Creek flowed onto and closed a segment of W. Blue 
Mound Road (USH 18), an area that currently, 
includes portions of the Cities of Brookfield and 
Wauwatosa and the Village of Elm Grove. 

In late March and early April 1960, serious flooding 
occurred in both watershed areas as the result of a 
snowmelt-rainfall event. This flood, the first major 
flood event in which serious flood damages occurred 
in the Waukesha County portion of the Menomonee 

. River watershed, caused widespread damage in low­
lying areas along the Menomonee River in Milwaukee 
and Waukesha Counties and along Underwood Creek 
in Waukesha and Milwaukee Counties. Serious flood­
ing occurred along Honey Creek in the City, of West 
Allis as a result of the March-April 1960 flood event. 
An August 1960 flood event also caused serious 
flooding within the Honey Creek subwatershed, but 
the flooding involved in that event was limited to that 
subwatershed. 

Virtually all of the serious flooding along Underwood 
,Creek arising from the March-April 1960 event 
occurred within the Village of Elm Grove. In the ' 
Village, inundation and damage were reported along a 
'1.7-mile-Iong reach of the Creek extending from the 
Waukesha-Milwaukee county, line upstream to the 
northern end of Village Park. The Village business 
district, clustered around the crossing of Watertown 
Plank Road over Underwood Creek, was severely 
damaged. There was no flooding, reported along 
Underwood Creek upstream of the Village, in the City 
of Brookfield. In the Wisconsin portion of the Fox 
River watershed, however, several roadway segments, 
including some that in 1960 were located within the 
Town of Brookfield but which at present are located 
wholly or partly within the City of Brookfield, were 



closed to traffic as a result of the flooding. A total of 
about $1,800 in private-sector damages, including 
about $1,600 in damage to one residence and $200 in 
damage to one farm property, was reported to have 
occurred within the City as a result of the flooding in 
the Fox River watershed. 

A July 1964 rainfall event in the Menomonee River 
watershed resulted in damage limited primarily to 
scattered nuisance situations along the Menomonee 
River and more serious flooding along Honey Creek, 
primarily in the City of West Allis. Flooding prob­
lems were confined to the urban portion of the 
watershed. 

A September 1972 flood event caused by a relatively 
large quantity of rainfall occurring under high ante­
cedent moisture conditions affected the main stem of 
the Menomonee River and the area along Honey 
Creek in Milwaukee County and low-lying areas 
along Underwood Creek in the Village of Elm Grove 
and the City of Wauwatosa. Problems resulting from 
this flood involved mainly closed roadways and 
flooded basements and were confined primarily to 
urban areas, with no serious agricultural flood dam­
ages reported. 

An April 1973 major flood event resulted from mod­
erate rainfall volumes occurring over the entire 
Menomonee River watershed under very wet ante­
cedent moisture conditions. Although the event 
caused flood problems throughout most of the urban 
area of the watershed, which at the time of the event 
encompassed about 54 percent of the total area of the 
watershed, the damage and disruption arising from the 
event were most serious along Underwood Creek in 
the Village of Elm Grove and along the Menomonee 
River in the City of Wauwatosa. In the City of 
Brookfield, much of the 2.65-mile-Iong segment of 
Underwood Creek lying within the City overflowed 
its banks. Similar floodplain inundation occurred 
along all of the 2.38-mile-Iong reach of Butler Ditch 
in the City and scattered examples of floodplain inun­
dation were reported along a 2.56-mile-Iong portion 
of Dousman Ditch within the City. Relatively few 
structures incurred damages as a result of the flood­
ing, but had the flood stages along the three streams 
been one to two feet higher, a large number of private 
residences would have been affected due to the 
topography in the area. The most serious flooding 
problems in the City occurred along Underwood 
Creek between Pilgrim Road and Clearwater Drive. 

An August 1986 storm event centered in a one- to 
four-mile-wide band extending northwesterly from the 
City of Oak Creek through General Mitchell Inter­
national Airport to the northern portion of the City of 
Wauwatosa near Lawrence J. Timmerman Airport 
resulted in a storm total rainfall of 6.84 inches in 24 
hours, the single-day record at the airport's recording 
station. Flooding occurred not only in known flood­
plains, but also in areas where sheet flow over yards, 
streets, and alleys carried stormwater around and into 
structures and surcharged storm and sanitary sewerage 
systems, causing backup of stormwater and sanitary 
sewage into buildings. The event caused localized 
drainage and flooding problems in the City of Brook­
field and the Village of Elm Grove, but its severest 
impacts occurred to the east, in Milwaukee County. 
The most significant impacts of the storm were 
experienced along the main stem of the Kinnickinnic 
River and along Wilson Park Creek, located in the 
Kinnickinnic River watershed. 

DESCRIPTION OF 
RECENT FLOOD EVENTS 

As also noted in Chapter I of this report, major 
flooding occurred within the City of Brookfield and 
the watershed areas that lie partly within its bounda­
ries in 1997 and 1998. These flood events, both of 
which are highly significant with regard to the current 
flood mitigation planning effort for the City, include 
the following: 

• The event of June 20-21, 1997, when a period 
of moderate rainfall followed by intense 
thunderstorms centered in northern Milwau­
kee County resulted in at least six inches of 
rain in a 26-hour period within a 13-mile­
wide, 18-mile-Iong band which also included 
the extreme southern portion of Ozaukee 
County, southeastern Washington County, 
and northeastern Waukesha County. Flooding 
occurred throughout the communities located 
within this band. Locations that experienced 
severe, direct overland flooding included 
areas along Underwood Creek in the City of 
Brookfield and the Village of Elm Grove. In 
addition, there were numerous occurrences of 
flooding of streets and buildings, primarily in 
basements, in the City and the Village. 
Numerous instances of stormwater drainage 
and sanitary sewer backup problems also 
occurred in communities located throughout 
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the areas of heavy rainfall. Over the Under­
wood Creek and Dousman Ditch subwater­
sheds, the maximum 26-hour rainfall during 
this event ranged from about five to six 
inches. The recorded rainfall total at the rain 
gage operated by the Milwaukee Metropolitan 
Sewerage District (MMSD) at the Elm Grove 
Village Hall was 5.97 inches in 26 hours. 
That rainfall total has a recurrence interval of 
about 170 years, while the most intense 
period of rainfall recorded at the Village Hall, 
5.01 inches in eight hours, has a recurrence 
interval of over 300 years. It is estimated that 
the flood on Underwood Creek within the 
City of Brookfield and the Village of Elm 
Grove had a recurrence interval of less than 
100 years. 

Flood damages during the June 1997 event 
were estimated to be $6.5 million in Wau­
kesha County, including the City of Brook­
field, and nearly $90 million in the greater 
Milwaukee area. Flood damages in the City of 
Brookfield were significant, but not as severe 
as in surrounding areas. Assistance received 
through the FEMA and State Hazard Miti­
gation and Public Assistance programs 
administered by the Wisconsin Department of 
Military Affairs, Division of Emergency Man­
agement, associated with this 1997 event 
totaled about $133,000 under the FEMA Haz­
ard Mitigation program and $88,000 under the 
FEMA Public Assistance program. Structure­
specific information based upon claims filed 
under the national flood insurance program 
for six properties totaled about $77,000, or 
about $13,000 per property. More-detailed 
data on damages to structures located within 
the flood hazard area is provided in Chap­
ter IV. That chapter also describes the actions 
which have been taken related to structure 
removal from the flood hazard areas since the 
1997 event. 

• The event of July 2, 1997, a "follow-up" 
storm to the June 20-21, 1997, storm event, 
involved two to three inches of rain, but 
resulted in little additional property damage. 

• The event of August 6, 1998, in which five or 
more inches of rain fell in northern Mil­
waukee County and northeastern Waukesha 
County, resulted in severe stormwater drain­
age and flooding problems. Moderate rainfalls 
occurred on August 4 and 5, with daily totals 
of generally about one inch or less. The most 
intense rainfall on August 6 covered a five­
mile-wide, 16-mile-Iong band, with the heavi­
est rainfalls occurring within about a seven- to 
10-hour period. Over the Underwood Creek 
and Dousman Ditch subwatersheds, the maxi­
mum seven-hour rainfall measured ranged 
from about 8.28 inches at the MMSD rain 
gage at the Elm Grove Village Hall to about 
11.8 inches near the intersection of N. Cal­
houn Road and North Avenue in the City of 
Brookfield. The greatest reported 24-hour 
rainfall was 11.75 inches in the City of 
Brookfield. Flooding occurred throughout the 
communities located within the band of the 
most intense rainfall. Locations that experi­
enced severe, direct overland flooding in a 
second consecutive year included areas along 
Underwood Creek in the City of Brookfield 
and the Village of Elm Grove. It is estimated 
that about 550 residences in the City and as 
many as one-half of the properties in the 
Village suffered damages from the overflow 
of streams, stormwater runoff, or sanitary 
sewer backup. The estimated recurrence inter­
val for the August 1998 flood on Underwood 
Creek within the City and the Village is close 
to 500 years. 

Flood damages during this August 1998 event 
were substantial in the City of Brookfield. 
Assistance received through the FEMA and 
State Hazard Mitigation and Public Assist­
ance programs administered by the Wisconsin 
Department of Military Affairs Division of 
Emergency Management associated with this 
1998 event totaled about $144,000 under the 
FEMA Hazard Mitigation program and about 
$318,000 under the FEMA Public Assistance 
program. Structure-specific information based 
upon claims filed under the national flood 
insurance program for 14 properties totaled 



about $288,000, or about $21,000 per prop­
erty. It was also estimated that as many as 
1,500 structures experienced basement flood­
ing due to clearwater inflow or sanitary sewer 
backup. Using assumptions regarding the esti­
mated damages related to basement flooding 
of structures, it is estimated that the damages 
in the 1998 flood event would be from 
$4,000,000 to $5,300,000.3 Additional detailed 
data on damages to structures located within 
the flood hazard area is provided in Chap­
ter IV. That chapter also describes the actions 

which have been taken related to structure 
removal from the flood hazard areas since the 
1998 event. 

3 Damage estimates are generalized and not based 
upon detailed site-specific surveys. It was assumed 
that damages to the structure and contents would be 
from $2,500 to $3,500 on average for the structures 
with reported basement flooding conditions. Actual 
damages may be significantly more or less for an 
individual structure. 
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Chapter III 

FLOOD MITIGATION GOALS AND OBJECTIVES 

Planning may be defined as a rational process for 
formulating and meeting goals and objectives. Conse­
quently, the formulation of goals and objectives is an 
essential task that must be undertaken before plans 
can be prepared. This chapter sets forth flood miti­
gation goals and objectives for use in the design and 
evaluation of alternative flood mitigation plans for the 
City of Brookfield and the two watersheds that each 
lie partly within its boundaries, and in the selection of 
a recommended plan from among those alternatives. 

In formulating and setting forth goals and objectives, 
their differing natures and purposes must be kept in 
mind. Goals are general guidelines that explain what 
a community desires to achieve. Based upon the 
selected goals, a community can then develop the 
specific objectives needed to attain the goals. Objec­
tives define strategies for meeting the selected goals 
and are more specific than goals. 

In the selection of goals and objectives and their 
application to the preparation, testing, and evaluation 
of plan alternatives, several basic considerations must 
be recognized. First, it must be recognized that any 
proposals for flood mitigation must constitute integral 
parts of a total system. It is not possible from an 
application of the goals and objectives alone to assure 
such system integration, since the goals and objectives 
cannot be used to determine the effect of any given 
individual proposed facility or other proposal on the 
system as a whole, nor on the environment within 
which the system must operate. Such determination 
requires the use of quantitative planning and engineer­
ing techniques developed for those purposes. Second, 
it must be recognized that it is unlikely that anyone 
plan proposal will fully meet all applicable goals and 
objectives; the extent to which each applicable goal 
and/or objective is met, exceeded, or violated must 
serve as the measure of the ability of each alternative 
plan proposal to achieve the applicable goal(s) and/or 
objective(s). Third, it must be recognized that there 
may be cases where certain goals and/or objectives 
may conflict, and that such conflicts may require reso-

olution through compromise, such compromise being 
an essential aspect of any planning or design effort. 
Finally, it should be recognized that goals and objec­
tives may, in some cases, be specific to a particular 
watershed or subwatershed area. Accordingly, certain 
citywide goals and objectives may be refined as 
detailed floodland and stormwater management plans 
are prepared for each specific subarea of the City and 
its related watershed(s) or subwatershed(s). 

RELATIONSHIP OF FLOOD 
MITIGATION GOALS AND OBJECTIVES 
TO COMMUNITY DEVELOPMENT AND 
PARK AND OPEN SPACE OBJECTIVES 

As described in Chapter II, the City of Brookfield has 
prepared and adopted a park and open space plan 1 to 
guide the City in preserving and developing recrea­
tional and other open space uses throughout the City. 
That plan is currently being updated. In addition, 
similar plans have been prepared by Milwaukee and 
Waukesha Counties and by many of the communities 
in the two watershed areas involved. As park and 
open space planning and floodland management 
planning are carried out in the City of Brookfield and 
in the related watersheds, an integration and coordi­
nation of the goals and objectives has taken place. In 
addition, land use planning goals and objectives are 
integrated and coordinated with floodland manage­
ment planning. This is accomplished at the watershed 
level by developing comprehensive watershed plans 
which include floodland management, land use, park 
and- open space, and water quality planning in one 
integrated planning program. These watershed plans 
form a potential framework for subwatershed-Ievel 
planning programs. As an example, the compre­
hensive watershed planning objectives, principles, 

1 SEWRPC Community Assistance Planning Report 
No. 108, A Park and Open Space Plan for the City of 
Brookfield, Waukesha County, Wisconsin, August 
1991. 
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and standards for the comprehensive plan for the 
Menomonee River watershed2 include six specific 
objectives and supporting standards related to land use 
and park and open space use, as well as objectives and 
standards relating to flood control. A copy of the 
objectives, principles, and standards used for develop­
ment of the comprehensive plan for the Menomonee 
River watershed is included in Appendix C of this 
report. Similarly, the City of Brookfield park and 
open space plan contains a specific plan elements for 
wetland and floodland preservation. A copy of these 
plan elements is included in Appendix A of this 
report. 

FLOOD MITIGATION GOAL 
AND OBJECTIVES FOR THE 
CITY OF BROOKFIELD 

In response to the significant flooding experienced in 
the City of Brookfield in 1997 and 1998, the Mayor 
and the Common Council of the City authorized the 
creation of a Citywide Flood Task Force to research 
problems, identify needs, and present policy recom­
mendations that would provide direction to present 
and future stormwater planning initiatives for the 
City. 

The City Common Council also responded to con­
cerns arising from the 1997 and 1998 flooding in the 
City by approving the establishment of a separate 
Underwood Creek Task Force. The Underwood Creek 
Task Force was designed to be a cooperative effort 
between the City of Brookfield and the Village of Elm 
Grove. 

The Citywide Flood Task Force received extensive 
technical support from the City and the Southeastern 
Wisconsin Regional Planning Commission (SEWRPC) 
staffs throughout the process of developing initial 
recommendations. The Task Force also used the City 
of Brookfield's October 1995 storm water manage­
ment guide as a resource. As an important first step in 
its efforts, the Task Force sought to establish a 
common understanding of the relationship between 

2SEWRPC Planning Report No. 26, A Comprehensive 
Plan for the Menomonee River Watershed, Volume 
One, Inventory Findings and Forecasts, October 1976, 
and Volume Two, Alternative Plans and Recom­
mended Plan, October 1976. 
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flood control planning and stormwater management 
planning. 

In recognition of the close interrelationships between 
stormwater management and flood mitigation prob­
lems and planning, the two independent Task Forces 
were given a common mission, or goal, to "[ d]evelop 
recommendations for the City of Brookfield to 
improve stormwater management and sanitary sewer 
performance and to mitigate the effects of flooding 
throughout the City." The Citywide Flood Task Force 
accordingly has developed recommendations through 
an orderly process beginning with problem identifi­
cation and extensive education relating to stormwater 
and sanitary sewer systems, floodplain regulations, 
and the relationship of wetlands to stormwater 
management. 

In accord with its stated goal, the Task Force has 
made a series of recommendations designed to help 
accomplish the following objectives: 

• The establishment of practical, cost-effective 
design standards for newly constructed and 
reconstructed stormwater conveyance systems, 
both major and minor. 

• The review by the City, on a regional basis, of 
stormwater management plans for develop­
ments to realize the best planning possible in 
order to reduce potential or existing flooding 
problems, address inadequate drainage, and 
reduce nonpoint source pollution. This objec­
tive envisions the development of a citywide 
stormwater management plan and the estab­
lishment of ordinances supporting that plan. 

• The elimination of natural and human-created 
obstructions in drainageways and easements 
that prevent the natural flow of water in 
natural and built drainageways, both public 
and private. 

• The elimination of improper filling and grad­
ing, which can 1) create problems with setting 
dwelling grades, particularly in established 
areas, and 2) disrupt established drainage 
patterns. 

• Toward mitigating the possibility of water 
supply contamination as a result of flood­
waters 1) contaminating private wells and/or 



2) bypassing the sewer system and/or causing 
sewer backups in homes, the abandonment, 
wherever municipal water supply is available, 
of private wells; the exploration of possible 
extension of municipal water supply service 
to homes in the floodplain or in areas subject 
to sewer capacity problems; and the bringing 
of all wells into compliance with current 
applicable Wisconsin Department of Natural 
Resources (WDNR) regulations. 

• The abatement or mitigation of flooding prob­
lems, including sewer backups occurring out­
side the floodplain when floodwaters enter the 
sewer system through flooded homes, arising 
due to the location of structures and fill within 
the floodplain. The Task Force has recom­
mended a series of specific means for accom­
plishing this objective, including the active 
enforcement of floodplain zoning ordinances, 
consideration of developing and adopting 
floodplain maps and flood profiles for streams 
for which no flood hazards are currently 
delineated, the establishment of policies with 
regard to structures located in the floodplain, 
and, where appropriate, the examination of 
other means of alleviating flooding, such as 
detention storage and modification of stream 
channels and/or bridges. 

• The consideration by the City of the possible 
purchase of private property when such pur­
chase is cost-effective in solving areawide 
problems when viewed in conjunction with 
other possible solutions. In certain cases, the 
most effective solution to an areawide flood­
ing or stormwater problem may be the 
removal of buildings or the use of private 
lands to either 1) build stormwater facilities or 
2) eliminate a threat to other properties caused 
by the location of a building. In reviewing 
cost-effectiveness, however, the private cost 
of loss of personal possessions and cleanup of 
damage should be considered. 

• The evaluation by the City, in accord with 
policies established by either the Task Force 
or the City Common Council, of current and 
future studies that address various stormwater 
concerns of the City. Current and new studies 
should be reviewed for appropriate action, 

assignment of priorities, and funding to 
accomplish the City's stormwater program. 
This review process should include 1) follow­
up to assure that problem areas are being 
addressed appropriately and 2) reevaluation of 
existing studies when situations change. It is 
important to develop a tracking and archiving 
system for all such studies. 

• The pursl,lit, given the lack of funding by the 
State of Wisconsin for the extensive costs 
entailed by a comprehensive stormwater pro­
gram, of various means of financing storm­
water improvements, taking into account how 
stormwater concerns extend beyond munici­
pal boundaries and must be addressed on a 
cooperative, areawide basis. 

In addition to the above objectives, the Citywide 
Flood Task Force has set forth a series of related 
objectives pertaining to mitigating or abating sanitary 
sewer backup problems relating to flooding. 

CITY OF BROOKFIELD 
YEAR 2020 MASTER PLAN 

Building upon other City and watershed planning 
programs, the City's 2020 master plan includes a 
specific goal and objectives related to floodland and 
stormwater management. The goal of that plan is, 
"Adopt a coordinated approach to stormwater man­
agement that addresses the flooding issues on a 
regional or sub area basis." In support of that goal, the 
master plan includes the following three objectives: 

• Prohibit further construction and alterations to 
the floodplain. Consider mandatory setbacks 
from the floodplain. 

• Integrate selected stormwater solutions with 
new opportunities for park and recreational 
development. 

• Explore creative measures for financing storm­
water mitigation, such as implementation of a 
stormwater utility. 

The master plan references parallel ongoing programs 
as the means to achieve the identified goals and 
objectives. All of these programs are specifically 
incorporated into this flood mitigation plan. 
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RELEVANT GOALS AND OBJECTIVES 
OF OTHER PLANNING EFFORTS 

The above goal and objectives, as well as the current 
flood mitigation planning effort for the City of Brook­
field, must be treated in the context of historical and 
current related planning efforts undertaken for the 
area by SEWRPC, the Milwaukee Metropolitan Sew­
erage District (MMSD), and private consultants. Each 
of the plans involved sets forth a series of goals that 
are relevant to the current flood mitigation planning 
effort for the City. 

Stormwater Management Guide 
for the City of Brookfield 
As noted above, the Citywide Flood Task Force used 
the City of Brookfield's October 1995 stormwater 
management guide as a resource. This guide, prepared 
for the City by Rust Environment & Infrastructure 
(now known as Earth Tech, Inc.) and with partial 
financial assistance from the WDNR, sets forth nine 
goals with supporting objectives to give direction to 
the City's stormwater management program. These 
nine goals may be summarized as follows: 1) the 
addressing of Federal, State, and local regulatory 
requirements; 2) the protection of life, property, and 
the environment from stormwater damage; 3) the pro­
tection of the groundwater supply; 4) the maintenance 
and enhancement of diversity of the natural environ­
ment; 5) the enhancement of recreational and aesthetic 
features of the City; 6) support partnerships between 
the City and private developers in stormwater man­
agement efforts; 7) the establishment of an equitable 
and reliable means of financing applicable operation 
and maintenance, and construction projects; 8) the 
resolution of floodplain delineation and regulatory 
issues; and 9) provision of leadership in Southeastern 
Wisconsin and the State of Wisconsin. 

SEWRPC Watershed Plans 
As part of its continuing planning program for 
the seven-county Southeastern Wisconsin Region, 
SEWRPC has prepared and adopted comprehensive 
plans for the two watersheds that lie partly within the 
City of Brookfield. The two plans each set forth a 
series of detailed water control facility development 
objectives, as well as related land use and park and 
open space objectives. In both plans, the Commission 
defines an "objective" as "a goal or end toward the 
attainment of which plans and policies are directed." 
Each objective, or goal, is 1) supported by a stated 
fundamental, primary, or generally accepted planning 
principle that supports the objective and asserts its 
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inherent validity and 2) accompanied by a set of 
quantifiable planning standards that can be used to 
evaluate the relative or absolute ability of alternative 
plan designs to meet the stated development objective. 
The principles and standards serve to facilitate quan­
titative application of the objectives during plan 
design, testing, and evaluation. 

An objective common to both watershed plans 
envisions "[a]n integrated system of drainage and 
flood control facilities and floodland management 
programs which will effectively reduce flood damage 
under the existing land use pattern of the watershed 
and promote the implementation of the watershed land 
use plan, meeting the anticipated runoff loadings 
generated by the existing and proposed land uses" 
within each watershed. An example of the compre­
hensive watershed planning objectives and supporting 
principles and standards is included in Appendix C. 

Stormwater and Floodland 
Management Plan for the Dousman 
Ditch and Underwood Creek 
Subwatersheds in the City of Brookfield 
and the Village of Elm Grove 
In cooperation with the City of Brookfield, the Village 
of Elm Grove, and the WDNR, SEWRPC and the 
private engineering and land surveying firm Ruekert 
& Mielke, Inc., are currently in the process of pre­
paring a stormwater and floodland management plan 
for the Dousman Ditch and Underwood Creek sub­
watersheds in the City and the Village. As in the case 
of SEWRPC's watershed plans, this plan sets forth a 
series of objectives, or goals, to guide the design, 
testing, and evaluation of alternative plans and the 
selection of a recommended plan from among the 
alternatives considered. Each of the seven stormwater 
and floodland management goals of the subwatershed­
level plans is accompanied by a set of supporting 
standards. The goals are as follows: 

• The development of a stormwater and flood­
land management system which reduces the 
exposure of people to drainage-related incon­
venience and to health and safety hazards and 
which reduces the exposure of real and per­
sonal property to damage through inundation 
resulting from flooding and inadequate storm­
water drainage. 

• The development of a system which will 
effectively serve existing and planned future 
land uses and will promote implementation of 

I 
I 
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the adopted land use plan set forth In the 
Waukesha County development plan. 

• The development of a stonnwater man­
agement system which will abate nonpoint 
source water pollution and help achieve the 
recommended water use ()bjectives and sup­
porting water quality standards for surface­
waterbodies. 

• The development of a system which will 
maintain or enhance existing terrestrial and 
aquatic biological communities, including fish 
and wildlife. 

• The development of a stonnwater and flood­
land management system which will be flexi­
ble and readily adaptable to changing needs. 

• The development of a stonnwater man­
agement system which will not pollute the 
groundwater aquifers serving the City and the 
Village. 

• The development of a stonnwater and flood­
land management system which will effi­
ciently and effectively meet all of the above 
six goals at the lowest practicable cost. 

Plans Prepared for MMSD 
In 1990, SEWRPC prepared a comprehensive stonn­
water drainage and flood control system plan for the 
MMSD. In preparing this plan, SEWRPC fonnulated 
and used a series of objectives, principles, and stand­
ards similar to those used in preparing its watershed 
plans. In the system plan prepared for the MMSD, the 
following water control facility development objec­
tives, or goals, were set forth: 1) the development of 
an integrated system of drainage and flood control 
facilities and floodland management programs which 
will effectively reduce flood damage under the exist­
ing land use pattern within the District boundaries and 
promote the implementation of the adopted land use 
plans for the watersheds in the District, meeting the 
anticipated runoff loadings generated by the existing 
and proposed land uses, and 2) the development of an 
integrated system of flood control and stonnwater 
management facilities designed to minimize the nega­
tive impacts on fish and other aquatic life and to sup­
port the water use objectives set forth in the regional 
water quality management plan. 

The proposed 1990 system plan for the MMSD 
reflected recommendations set forth in a 1986 stonn­
water drainage and flood control policy plan iden­
tifying the streams and other watercourses for which it 
was recommended that the District assume responsi­
bility for flood control. The policy plan also prepared 
for the MMSD by SEWRPC, was adopted by the 
District, by Milwaukee County, and by the Cities of 
Franklin, Greenfield, Milwaukee, Oak Creek, Wauwa­
tosa, and West Allis and the Villages of Brown Deer, 
River Hills, and Shorewood. The City of Brookfield 
has conditionally adopted the 1986 policy plan, which 
was also adopted conditionally by the Cities of 
Mequon, Muskego, and New Berlin and the Villages 
of Butler, Elm Grove, Menomonee Falls, and Thiens­
ville. The 1990 system plan prepared by SEWRPC 
served as a major basis for the District's own 1990 
watercourse system plan. 

Current Plan Update Effort by MMSD 
As noted in Chapter I of this report, the MMSD is 
currently engaged in its own flood management sys­
tem planning efforts. The MMSD's current planning 
efforts, which are intended to update the District's 
1990 watercourse system plan, include planning for 
the Menomonee River watershed and are thus relevant 
to the current flood mitigation planning effort for the 
City of Brookfield. The MMSD states its objective 
with regard to its current planning effort as follows: 
"The objective of the System Plan Update is to 
develop cost-effective, feasible, and implementable 
flood control management alternatives that minimize 
structure damages for major flooding events." The 
MMSD's current planning efforts include efforts to 
integrate its planning work with other planning efforts 
for the Menomonee River watershed and other water­
sheds located partly or wholly within the area of the 
MMSD's jurisdiction. 

Stormwater Management Plan for the West Side 
of the Lower Menomonee River Subwatershed 
An April 1995 stonnwater management plan prepared 
by Woodward-Clyde Consultants (now known as 
URS Greiner Woodward Clyde) for a 2,275-acre 
subwatershed of the Menomonee River that includes 
portions of the Cities of Brookfield and Wauwatosa 
and of the Village of Butler, sets forth five principal 
goals, including goals relevant to park and open space 
and economic development planning, as follows: 
1) helping to provide water quality suitable to support 
wannwater sport-fish communities and partial-body-
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contact recreational activities in the Menomonee 
River; 2) the provision of stormwater drainage and 
flood control facilities to reduce drainage-related 
delays and inconvenience, flood damage to property, 
health and safety hazards, erosion and sedimentation, 
and debris accumulation; 3) the development of a 
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stormwater management system that effectively 
serves both existing and anticipated future land uses; 
4) the evaluation of the effect of stormwater manage­
ment plan on water quality conditions; and 5) the 
provision of effective stormwater management at the 
lowest practicable cost. 



Chapter IV 

ANALYSIS OF FLOOD PROBLEMS 

In order to evaluate various potential flood mitigation 
alternatives for the City of Brookfield and select the 
most effective and feasible flood mitigation strategies, 
the existing flooding problems in the City must first 
be analyzed. Accordingly, this chapter summarizes 
the extent and severity of the flooding problems 
within the City of Brookfield and the potential for 
those problems to increase in the future, and sets forth 
recent analyses of such problems as developed under 
detailed floodland and stormwater management plans 
which have been prepared for the City. 

CITY OF BROOKFIELD FLOODING 
PROBLEM AND ONGOING 
FLOOD MITIGATION ACTIONS 

The floodplain areas, as well as the subwatershed 
boundaries, within the City of Brookfield are shown 
on Map 7. These areas are generally located along the 
major stream system throughout the City. The flood­
plains have been delineated for a total of about 25 
miles of stream within the City. The source of the 
hydrologic and hydraulic data for each stream reach is 
shown on Map 8. All of the floodplain areas for which 
detailed studies are available have been mapped on 
large-scale topographic mapping prepared at a scale of 
one inch equals 200 feet with a contour interval of 
two feet. Flood flows and stages are currently readily 
available for about 22 miles of the total stream 
reaches involved, while the floodplain for 2.6 miles of 
stream is delineated by approximate methods under 
the Federal Flood Insurance Study for the City. As 
noted in Chapter II of this report, the City of Brook­
field has contracted with the Southeastern Wisconsin 
Regional Planning Commission (SEWRPC) to update 
and extend the detailed hydraulic analyses covering 
all of the floodplain areas in the City. This work will 
include the addition of analyses for a 1.3-mile reach 
of an unstudied unnamed tributary to the Fox River 
and for 2.6 miles of stream for which approximate 
floodplain boundaries were developed. Under a coop­
erative program administered by Waukesha County, 
updated digital large-scale topographic maps for the 
entire City were prepared in 1998. The results of the 

updated and extended hydraulic analyses will be used 
to delineate the floodway and floodplain boundaries 
on the new topographic mapping. This work is 
expected to be completed by early in 2002. Thus, a 
complete up-to-date set of floodplain mapping and 
supporting analyses will then be in place for all of the 
major stream systems in the City. As that mapping is 
completed and as flood abatement projects occur, 
changes in the floodprone structure inventory are 
expected. This flood mitigation plan will be amended 
periodically, as needed, to reflect such changes. 

There are currently 27 structures located within the 
100-year recurrence interval flood hazard areas of the 
City of Brookfield. These structures are shown on 
Map 9. As can be seen by review of this map, there 
are 22 residential, four business and commercial, and 
one other structure involved. The location of the six 
structures which are considered by FEMA to be repeti­
tive- or substantial-loss properties are also shown on 
Map 9. Repetitive-loss structures are those which 
have two or more flood insurance claims of at least 
$1,000 each. 

Detailed flood hazard data are available for each of 
the flood hazard areas identified. Appendix D con­
tains selected information on each floodprone struc­
ture, including the type of structure, depth of flooding, 
and assessed and market values. Estimated flood 
damages are also included. As can be seen by review 
of Appendix D, the total value of the 27 structures 
which are identified as being subject to flooding or 
stormwater drainage problems is about $16 million. 
Damages expected during a 100-year flood event are 
estimated to be $820,000 and annual average damages 
are estimated to be $59,000. 

With regard to the floodprone structures identified on 
Map 9 and listed in Appendix D, the City of Brook­
field, in cooperation with FEMA and the Wisconsin 
Department of Military Affairs, Division of Emer­
gency Management, has purchased and removed two 
structures from the floodplain, including structure 
number lOR, as shown on Map 9, which is classified 
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Map 7 

MAPPED FLOODPLAINS IN THE CITY OF BROOKFIELD AND ENVIRONS 

, 

• 

SUBCONTINENTAl DIVIOE 

SU8'NofERSHEO BOUNDARY 

UPPER 
FOX RIVER 

CrTYOf' BROOKFIELD CORPORATE LIMIT 

CITY Of WAUKESHA CORPORATE LIMIT 

~ flOODPLAI N (lOOYEAR RECURRENCE HT'ERVAL) 

• BUTLER 
~-~~-;;. DITCH 

UNDERWOOD 
CREeK 

• 

SOUTH BRANCH 
OF UNDERWOOD CReEK , . 

OAA~IC'C""'I 

Source: S£ WRPC. 
012 • W.l ... 

2001 . _ 



Map 8 

SOURCES OF FLOOD HAZARD DATA FOR STEAM REACHES IN THE CITY OF BROOKFielD: 2000 

c=J STUDY AREA 

SOURCE OF FLOOD HAZARD DATA 

- STREAM REACHES FOR WiICH FLOOD FLOV'lS 
AND STAGES VvERE DEVELOPED UNDER THE 
FOX RIVER ~TERSHEO STUDY AND UPDATED 
UNDER THE FEDERAL FlOOD INSURANCE 
STUDY, (fIS}-12..9 MILES 

STREAM REACHES FOR 'MilCH FLOOD FLOWS 
AND STAGES WERE DEVELOPED UNDER THE 
MENOMONEE RIVER ~TERSHED STUDY AND 
UPDATED UNDER THE STORMMTER DRAINAGE 
AND FLOOD CONTROL SYSTEM PlAN FOR 
MILVl/ll.UKEE METROPOLITAN SEY.'ERAGE 
OISTRICT.-8.2 MILES 

Source: SEWRPC. 

- STREAM REACHES FOR IMiICH FlOVolSAND 
STAGES W£RE DEVELOPED UNDER THE 
(FIS) .• 1.0 MILES 

- APPROXIMATE DELINEATIONS UNDER THE 
(FIS) !MilCH ARE PROPOSED TO BE DETAILED 
DELINEATIONS IN YEAR 2000 UNDER CITY OF 
BROOKAELD STUDY·2.B MilES 

REACHES NOT DELINEATED UNDER THE (FlS) 
\-\'HICH HAVE SUBSEaUENTlY BEEN DETAILED 
UNDERACllY OF BROOKFIELD STUDY-1 .3 MilES 

35 



Map 9 

STRUCTURES LOCATED WITHIN FLOOD HAZARD AREAS IN THE CITY OF BROOKFIELD 
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as a repetitive-loss structure. The second structure 
removed was not included on Map 9, as it was· 
removed prior to the floodprone structure inventory 
prepared for this report. In addition, the City is work­
ing with FEMA and the State Division of Emergency 
Management to secure funding for the purchase and 
removal of structures 4,5,6, 7, 12R, and 17, as shown 
on Map 9. These implementation actions are consist­
ent with the recommendation of the detailed flood 
mitigation planning carried out within the City as 
described in Chapters V and VII. 

It should be noted that, with the exception of the 
repetitive loss structures, all of these structures were 
identified as being in the floodplain based upon 
the best available topographic mapping. Field surveys 
would be required to determine the precise relation­
ship to the floodplain. In addition, there are also a 
number of buildings located adjacent to, or are located 
on islands within, the floodplain, based upon the topo­
graphic mapping. Information regarding those struc­
tures is on file with the City of Brookfield Department 
of Community Development. As part of the flood 
mitigation plan implementation, field survey data will 
be obtained for all floodprone structures. 

In addition to the structures which lie within the 
floodplain, there are other areas within the City which 
experience flooding and stormwater drainage prob­
lems. These areas have been identified in the City's 
October 1995 Stormwater Management Guide. A map 
of the 48 areas identified as experiencing flooding and 
related problems and a general description of the 
problem are included in Appendix E. The problems 
generally included frequent street flooding and 
backup of stormwater at culverts and other structures 
causing yard and parking area flooding. 

As described in Chapter II of this report, two recent 
flood events occurring on June 20-21, 1997, and 
August 6, 1998, resulted in unusual problems within 
the City due to a combination of extremely high flood 
flows, power outages and associated sump pump fail­
ures, and sanitary sewer capacity problems. A descrip­
tion of these two events is included in Chapter II of 
this report. 

The event of June 20-21, 1997, when a 26-hour storm 
involving a period of moderate rainfall followed by 
intense thunderstorms centered in northern Milwaukee 
County resulted in about six inches of rain in a 
13-mile band which included portions of the City of 
Brookfield. The June 21, 1997, flood recurrence inter-

val determined for the peak flood flows in the City of 
Brookfield on Underwood Creek was less than 100 
years, while the recurrence interval of the flood 
downstream of the City in the Village of Elm Grove 
exceeded 100 years. Estimated damages due to this 
flood were estimated to be nearly $90 million in the 
greater Milwaukee area, of which about $6.5 million 
were estimated for Waukesha County, including the 
City of Brookfield. A Presidential Disaster Declara­
tion was made due to flooding in this event. Assist­
ance received through the FEMA and State Hazard 
Mitigation and Public Assistance programs admin­
istered by the Wisconsin Department of Military 
Affairs, Division of Emergency Management, associ­
ated with this 1997 event supported City of Brook­
field flood mitigation projects with total costs of 
$133,000 under the FEMA Hazard Mitigation pro­
gram and $88,000 under the FEMA Public Assistance 
program. 

The event of August 6, 1998, in which over five 
inches of rain in portions of the City of Brookfield 
resulted in severe stormwater drainage and flooding 
problems. Estimated flood damages during this 1998 
event were estimated to exceed $4.0 million in the 
City of Brookfield. A Presidential Disaster Declara­
tion was made due to flooding in this event. Assist­
ance received through the FEMA and State Hazard 
Mitigation and Public Assistance programs admin­
istered by the Wisconsin Department of Military 
Affairs Division of Emergency Management associ­
ated with this 1998 event supported flood mitigation 
projects with total costs of $144,000 under the FEMA 
Hazard Mitigation program and $318,000 under the 
FEMA Public Assistance program. 

CITY OF BROOKFIELD 
FLOODING-RELATED COMMUNITY 
IMPACTS DESCRIPTION 

Map 10 shows the location of selected types of critical 
community facilities including fire and police stations, 
hospitals, and community administration facilities 
within the City and adjacent areas. None of these 
facilities are located within the flood hazard areas. 
However, because of the need for access to and from 
these facilities, the flood mitigation plan includes their 
location and shows the relationship to the flood haz­
ard areas. There are no schools, nursing homes, or 
other critical facilities located within the flood hazard 
areas within the City. 
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Map 10 

LOCATION OF CRITICAL COMMUNITY FACILITIES IN RELATION TO 
FLOODPLAINS IN THE CITY OF BROOKFIELD AND ENVIRONS 
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A review of the extent and severity of flooding con­
ditions within the City of Brookfield indicates that 
there is a significant community impact primarily as a 
result of the damages caused by flooding of buildings, 
primarily basements, and disruption of the transpor­
tation system during extreme flooding events. Most 
importantly, the contribution of overland flooding to 
the problem of basement sanitary sewer backup is a 
major community concern related to public health and 
safety. As an example, flooding of streets and build­
ings, primarily basements, was reported in the City as 
a result of the June 20-21, 1997, storm. Several types 
of structure flooding occurred. One major source of 
basement flooding problems was ~surcharging of sani­
tary sewers and resultant backups into basements. 
Another source of basement flooding was sump pump 
failure due to electrical power outages. Those two 
problems are interrelated. If sump pumps cannot oper­
ate and the volume of clearwater collected by a 
building'S foundation drain system exceeds the capac­
ity of the sump crock, water will overflow from the 
crock into the basement. That clearwater then flows 
into the basement floor drain, which is connected to 
the sanitary sewer. Excessive flows of such clearwater 
into the sanitary sewers can quickly exceed the capac­
ity of those relatively small-diameter sewers, leading 
to surcharging and backup of a combination of sani­
tary sewage and clearwater into basements connected 
to the surcharged sewers. Additional sources of clear­
water inflow to sanitary sewers were through: 1) 
flooding of basements due to surface runoff, 2) exces­
sive amounts of water collecting in streets or roadside 
swales and entering sanitary sewer manholes through 
unsealed lids and frames, 3) sanitary sewer manhole 
lids which were disturbed, and 4) missing caps on 
sanitary sewer lateral cleanouts located in roadside 
swales. 

The flooding impacts on the community infrastructure 
and the need to prepare for major evacuations and 
other emergency actions are not a significant concern 
given the isolated nature and the severity of the over­
land flooding problems. However, the coordinated 
Waukesha County and City of Brookfield Emergency 
Operations Planning Program do have provisions for 
carrying out the latter if it would be needed. Further­
more, significant flood-related impacts on the com­
munity economy and businesses are of an infrequent 
and short-term nature. The only impacts on City 
operations which are relatively frequent involve post­
ing and closure of a few roadway locations where 

floodwaters frequently overtop structures and cause 
short-term roadway flooding. 

POTENTIAL FUTURE CHANGES IN 
FLOODPLAIN BOUNDARIES AND PROBLEMS 

As described in Chapter II of this report, the City of 
Brookfield currently has in place land use controls 
and planning programs to preserve nearly all of the 
remaining environmentally sensitive areas, including 
wetlands and floodplains, in the City. Furthermore, 
development within the City itself is approaching 
"buildout" conditions with new development expected 
to be largely limited to infilling and isolated open 
space parcels outside of the environmentally sensitive 
areas. The City has adopted a stormwater manage­
ment ordinance to codify policies that have been 
implemented in the recent past. This ordinance will 
require sound stormwater management practices and 
will limit any increases in future stormwater runoff 
peak rates of flow. This applies to both new develop­
ment and redevelopment. Accordingly, there is not 
expected to be any significant changes in the flood 
flows and hydrologic characteristics of the stream 
system resulting from future land use changes in the 
City. Detailed analyses conducted under the recently 
completed stormwater and floodland management 
plan for the Dousman Ditch and Underwood Creek 
subwatersheds' in the City of Brookfield and the 
Village of Elm Grove have verified that there will be 
no significant increases in future flood flows or stages 
within the Dousman Ditch and Underwood Creek 
subwatersheds. As shown on Map 7, both of these 
subwatersheds have their headwater areas located 
entirely within the City, and with respect to flooding, 
are thus not affected by development beyond the 
City limits. 

A review of the City land use plan indicates that 
redevelopment activities within the City will not have 
a significant impact on future flood flows and stages. 
As noted above, such redevelopment is governed by 
the City stormwater management ordinance which 

'SEWRPC Community Assistance Planning Report 
No. 236, A Stormwater and Floodland Management 
Plan for the Dousman Ditch and Underwood Creek 
Subwatersheds in the City of Brookfield and the 
Village of Elm Grove, Waukesha County, Wisconsin, 
February 2000. 
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limits impacts of future development or redevelop­
ment on flood flows or stages. 

With regard to the impact of development beyond the 
City of Brookfield limits, however, nearly all of the 
developing communities lying upstream of the City, 
including the City of New Berlin (Deer Creek and 
Poplar Creek subwatersheds), the Village ofMenomo­
nee Falls (Butler Ditch subwatershed), and the Village 
of Sussex and the Town of Brookfield (Upper Fox 
River subwatershed) have recently prepared or have 
under preparation detailed stormwater management 
plans and/or stormwater-related ordinances designed 
to minimize any negative downstream impacts on 
flood flows and stages. In addition, most of the 
communities in the Upper Fox River subwatershed are 
currently involved in the Wisconsin Department of 
Natural Resources (WDNR) stormwater permitting 
program as set forth under Chapter NR 216 of the 
Wisconsin Administrative Code. This program will 
eventually lead to the development of additional 
stormwater management practices. 

In addition to the above and as described in Chapter II 
of this report, the City of Brookfield's current flood­
plain zoning regulations are designed to prevent the 
development of any new floodprone development, as 
well as to prevent any floodplain encroachment that 
would cause changes in the existing flood flows or 
stages. 

Based upon the above, it can be concluded that the 
extent and severity of the flooding problem within the 
City will not become significantly more severe in the 
future. However, this conclusion is based upon the 
assumption of, and highlights the importance of, 
carrying out and implementing current floodplain and 
related ordinances and existing and ongoing storm­
water management plans and regulations. 

SUMMARY OF STORMWATERAND 
FLOODLAND MANAGEMENT PLAN 
FLOOD PROBLEM ANALYSES 

The identification, analysis, and recommendation of 
possible methods of abating or mitigating recent and 
current flooding problems in the City have been the 
subject of various planning efforts undertaken by and 
for the City, either with regard to the City as a whole 
or to various portions of it. Recent analyses of flood­
ing problems in the City include the citywide analyses 
performed in preparing 1) the City's 1995 stormwater 
management guide, prepared by Rust Environment & 
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Infrastructure (now known as Earth Tech, Inc.) and 
adopted by the City on October 3, 1995, and 2) the 
1999 initial report of the City's Citywide Flood Task 
Force. Other recent analyses, focusing only on specific 
portions of the City, include 1) the 124th and Con­
gress Streets stormwater drainage problem analysis, 
which involved a small portion of the Menomonee 
River watershed in the northeastern comer of the City, 
and 2) the detailed analyses recently completed as part 
of the preparation of the aforementioned comprehen­
sive stormwater and floodland management plan for 
the Dousman Ditch and Underwood Creek subwater­
sheds in the City and in the Village of Elm Grove. 
The analysis of the stormwater drainage problems in 
the vicinity of 124th Street and Congress Street was 
prepared in 1998 by the private engineering and land 
surveying firm Ruekert & Mielke, Inc., for the City of 
Brookfield. The plan for the Dousman Ditch and 
Underwood Creek subwatersheds in the City and 
Village was prepared in 1999' by the SEWRPC and 
Ruekert & Mielke, Inc., in cooperation with the City, 
the Village, and the WDNR. 

1995 Stormwater Management Guide 
The 1995 City stormwater management guide includes 
the identification of 48 discrete locations, or "problem 
areas," affected by flooding and stormwater problems 
within the City. These areas are identified on Map E-l 
and in Table E-l, both in Appendix E of this report. 
One such area, located near N. 124th Street and 
W. Congress Street, was identified as significantly 
floodprone and was studied in more detail, as dis­
cussed further in the next section of this chapter. 

The City's stormwater management guide describes 
many of the 48 problems areas as having operation 
and maintenance problems that could be addressed 
with City crews through a reallocation of priorities 
and resources. Other problems in the identified prob­
lem areas were described as 1) being either too 
complex or too large to be addressed by City resources, 
thus probably requiring the City to contract with other 
parties for their resolution, or 2) located outside the 
City's jurisdiction. The flooding and stormwater prob­
lems identified by City staff were classified into four 
general types: 1) frequent street flooding at scattered 
locations; 2) flooding caused by urban development 
placing excessive hydrologic loads on existing cul­
verts and other hydraulic structures; 3) potential prob­
lems expected to develop in the near future as a result 
of additional urbanization; and 4) maintenance diffi­
culties. The maintenance difficulties identified were 
classified into three types: 1) situations where the 



City has no legal authority to enter drainageways to 
remove obstacles that apparently aggravate upstream 
flooding; 2) locations where the City has legal access, 
but where that access is physically blocked by fences, 
structures, and/or other built obstacles; 3) locations 
where the City has legal access, but where access is 
limited by large trees and other vegetation; and 4) 
situations where the City cannot take action because 
of difficulty in obtaining required permits from the 
WDNR and/or the U.S: Army Corps of Engineers. 

124th and Congress Streets Stormwater Analysis 
In 1998, Ruekert & Mielke, Inc., prepared an analysis 
of the stormwater drainage and associated flooding 
problems in the vicinity of 124th Street and Congress 
Street. This analysis was an update and refinement of 
a 1995 plan prepared by Woodward-Clyde consultants 
(now known as URS Greiner Woodward Clyde) for 
the Cities of Brookfield and Wauwatosa. The study 
considered a 2,275-acre portion of the Menomonee 
River watershed. 

Flooding problems in the vicinity of 124th Street and 
Congress Parkway result in about 25 structures within 
the City of Brookfield being located within the storm­
water flood hazard area identified in this study. This 
problem is caused by the backup of stormwater dis­
charging from the industrial area in the vicinity of 
124th Street and Congress Street as it is conveyed by 
culvert under a Union Pacific Railroad switching yard 
located east of N. Mayfair Road. The capacity of the 
existing box culvert under the railroad facilities can­
not convey the stormwater flows without backing 
stormwater up in upstream drainage culverts and 
ditches to levels which flood about 25 structures 
within the City, as well as others in the City of 
Wauwatosa and Village of Butler. The area impacted 
is shown on Map F-l in Appendix F. Map F-2 in 
Appendix F shows the elevations of the floodplain 
structures and the associated stormwater ponding 
elevations. 

Stormwater and Floodland 
Management Plan for the Dousman Ditch 
and Underwood Creek Subwatersheds 
The recently completed stormwater and floodland 
management plan for the Dousman Ditch and Under­
wood Creek subwatersheds within the City of Brook­
field and the Village of Elm Grove includes detailed 
inventories and analyses of factors relevant to sound 
stormwater and floodland management planning, 
including existing and planned "buildout" land use 
conditions, hydrologic and surface-water-quality con-

ditions, existing stormwater drainage and flood con­
trol systems, and historical and existing flooding 
problems, in the subwatersheds areas involved. Peak 
rates and critical volumes of stormwater runoff, as 
determined by the hydrologic and hydraulic charac­
teristics of each subbasin in the study area, were esti­
mated using the XP-SWMM Stormwater Management 
Model computer program. This modeling indicated 
locations where the capacities of conveyance facilities 
were exceeded and the locations where surface pond­
ing, flooding, and surcharging of drainage facilities 
occurred. 

In addition, the plan for the Dousman Ditch and 
Underwood Creek subwatershed areas presents infor­
mation regarding the discrete general locations of 
existing stormwater drainage and flooding problem 
areas within the subwatershed areas, as identified by 
the City and Village based on historical observations, 
including the major flooding events that occurred in 
the City and Village in 1997 and 1998. The hydro­
logic and hydraulic analyses conducted as part of the 
planning effort verified the existence of the most 
significant problems identified by the City and the 
Village. These analyses also identified additional 
system components that have inadequate hydraulic 
capacity under existing and/or planned land use con­
ditions. The plan includes detailed descriptions and 
analyses of the flooding and stormwater drainage 
problems within the subwatershed areas resulting 
from the 1997 and 1998 major storm events. 

City of Brookfield Flood Task Force 
As noted in Chapter III of this report, the Mayor and 
the Common Council of the City of Brookfield 
authorized the creation of the Citywide Flood Task 
Force after the City experienced significant flooding 
in 1997 and 1998 because of record rainfall. The Task 
Force was created to research problems, identify 
needs, and present policy recommendations regarding 
present and future stormwater planning initiatives for 
the City. 

Data presented to the Task Force indicate that the 
City's existing sanitary sewers, for the most part, are 
properly sized given normal design considerations. 
However, experience has indicated a direct correlation 
between the amount of rain received, stormwater 
flooding, and sanitary sewer backup. Surface water 
entering only a few structures can result in extensive 
sanitary sewer backups located a substantial distance 
from the actual flooding. As the Task Force has noted, 
two four-inch sewer laterals feeding clearwater into 
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the sanitary sewer system as a result of flooded base­
ments have the capacity to overwhelm an eight-inch 
sanitary sewer main running through the neighbor­
hood involved. Although rainfall amounts cannot be 
controlled, actions can be taken to alleviate or miti­
gate the effects of precipitation once it is received. 
The Task Force noted that both the City and its 
individual residents could each participate in efforts to 
reduce flooding in the City. 

The Task Force found that a lack of uniform citywide 
design standards resulted in capacity issues relative to 
the conveyance of stormwater in both the minor and 
the major conveyance systems. The Task Force also 
agreed that while it was not practical for the City to 
finance and build a stormwater system capable of 
handling all flooding events, it was necessary to 
establish design standards for newly constructed and 
reconstructed stormwater conveyance systems, both 
minor and major. The Task Force therefore recom­
mended that such minor stormwater conveyance sys­
tems provide protection from a 10-year recurrence 
interval event, and that such major stormwater con­
veyance systems be designed to provide protection 
from a 100-year recurrence interval event. The 10-
year and 100-year recurrence intervals respectively 
equate to a 10 percent and a 1 percent recurrence 
probability in anyone year. 

In its initial report, the Task Force made the following 
findings with regard to the 1997 and 1998 flood 
events: 
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• The natural waterways throughout the City 
experienced flooding. Streamflows exceeded 

channel capacities and floodwater moved into 
the floodplain. Structures located in the 
floodplain experienced basement and, in some 
cases, first-floor flooding. Public streets were 
overtopped and roadways were closed to traf­
fic. Areas that experienced flooding were in 
the vicinity of Clearwater Drive, Lilly Road, 
and Pomona Road adjacent to Underwood 
Creek; Deer Creek and Calhoun Road; the 
Butler Ditch and Lilly Road; Barker Road and 
North Avenue; and Nassau Drive both north 
and south of Burleigh Road. 

• Several areas of the City experienced storm­
water flooding. The Coach House Village, 
Cardinal Crest, Indianwood, Honey Creek 
Estates, Imperial Estates, Parc du Chateau, 
Greenfield Heights, Tanglewood, Lamp­
lighter, Royal Oak, Lynndale, and Northeast 
Industrial areas are examples of areas that 
experienced overland flooding, even though 
they were not located in floodplains. 

• Many areas of the City experienced sanitary 
sewer backups. The sanitary sewer backups 
have a direct relationship to the location of 
flooding and clearwater entering the sanitary 
sewer system through floor drains in flooded 
basements. 

While the areas specifically identified in the above list 
do not constitute an all-inclusive listing, they are a 
representation of areas where flooding problems 
occurred in the City. 



Chapter V 

ALTERNATIVE FLOOD MITIGATION STRATEGIES 

Floodland management may be defined as the plan­
ning and implementation of a combination of meas­
ures intended to reconcile the floodwater conveyance 
and storage function of floodlands with the space 
needs and other socioeconomic needs of a resident 
population. Specific purposes of floodland manage­
ment include elimination of loss of life, lessening of 
danger to human health and safety, minimization of 
monetary damage to private and public property, 
reduction in the cost of utilities and services, and 
minimization of disruption in community affairs. 
Floodland management also involves the avoidance of 
intensification of existing and creation of new flood 
hazards. A broader goal is the enhancement of the 
overall quality of life of residents of the area involved 
by protection of those environmental values-recrea­
tional, aesthetic, ecological, and cultural-normally 
associated with, and concentrated in, riverine areas. 

The preparation of a flood mitigation plan for the City 
of Brookfield involves the development of alternative 
plan elements, a comparative evaluation of those ele­
ments, and the synthesis of the most effective ele­
ments into an integrated plan. This chapter describes 
the alternative flood mitigation plans considered to 
resolve the identified flooding problems within the 
City of Brookfield. 

GENERAL DESCRIPTION OF POTENTIAL 
FLOOD MITIGATION STRATEGIES 

Floodland management techniques may be broadly 
divided into two categories-structural measures and 
nonstructural measures. Structural measures include 
floodwater storage facilities such as reservoirs and 
impoundments; diversion facilities such as dikes and 
channels; floodwater containment facilities such as 
earthen dikes and concrete floodwalls; floodwater 
conveyance facilities, such as major channel modi­
fication; and bridge and culvert modifications or 
replacements. Nonstructural measures include reser­
vation of floodlands for conservation, recreation, and 
other open space uses; floodland use regulations; land 
use controls outside the floodlands; structure flood-

proofing and elevation; structure removal; channel 
maintenance; community education programs; flood 
insurance; lending institution policies; real-estate­
agent policies; community utility policies; and emer­
gency programs. Structural measures tend to be more 
effective in achieving the objectives of floodland 
management in riverine areas that have already been 
urbanized, while nonstructural measures, being pre­
ventive, are generally more effective in riverine areas 
that have not yet been converted to flood-damage­
prone development, even in cases where such areas 
have the potential for such development. However, 
structure floodproofing and removal have proven to 
be viable measures for portions of the urbanized 
flood hazard areas in the City of Brookfield and the 
Menomonee River watershed. 

Table 6 lists the alternative structural and nonstruc­
tural floodland management measures that may 
potentially apply, individually or in combinations, to 
the stream network within the City of Brookfield, and 
summarizes the function of each. Further information 
regarding 1) the functions, 2) the key factors, or basic 
requirements used to determine if a given alternative 
applies to a particular riverine area or portion of a 
watershed, and 3) some of the more significant posi­
tive and negative features of each alternative potential 
flood mitigation strategy involved is set forth in the 
series of watershed and subwatershed plans prepared 
by the Southeastern Wisconsin Regional Planning 
Commission (SEWRPC) and the Milwaukee Metro­
politan Sewerage District (MMSD) watercourse man­
agement plan. In the evaluation of alternative meas­
ures, the comprehensive watershed planning program 
gives priority to those nonstructural measures, such as 
floodplain open space preservation and regulation, 
which are preventative in nature. Beyond that, each 
alternative to be considered must have been shown at 
the systems level of planning to be technically feasi­
ble and economically and environmentally sound. The 
determination of technical feasibility should be based 
upon analyses, preferably hydrologic and hydraulic 
simulation model studies such as those conducted for 
this plan. Those analyses should clearly indicate that 
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Table 6 

ALTERNATIVE FLOODLAND MANAGEMENT MEASURES CONSIDERED 
IN PREPARING THE FLOOD MITIGATION PLAN FOR THE CITY OF BROOKFIELD 

Alternative 

Major Category Name Function(s) Comments 

Structural Storage To detain floodwaters upstream of flood- May be accomplished by on-channel 
prone reaches for subsequent gradual reservoirs or by off-channel or 
release underground storage 

Diversion To divert waters from a point upstream May entail legal problems 
of the floodprone reaches and 
discharge to an acceptable receiving 
watercourse outside of the watershed, 
or to divert floodwaters around flood-
prone areas on a completely new 
alignment 

Dikes and floodwalls To prevent the occurrence of overland - -
flow from the channel to floodland 
structures and facilities 

Channel modification To convey flood flows through a river May be accomplished by straightening, 
and enclosure reach at significantly lower stages lowering, widening, and otherwise 

modifying a channel or by enclosure; 
includes construction of a new length 
of channel for the purpose of bypass-
ing a reach of a natural stream. This 
option normally requires environmental 
enhancement measures as a compo-
nent to mitigate any negative 
environmental impacts 

Bridge and culvert To reduce the backwater effect of May be accomplished by increasing the 
alteration or bridges and culverts waterway opening or otherwise 
replacement substantially altering the crossing or by 

replacing it 

Nonstructural Reservation of To minimize flood damage by using May be accomplished through private 
floodlands for floodlands for compatible recreational development, such as development of 
recreational and and related open space uses and also a golf course, or by public acquisition 
related open space to retain floodwater storage and of the land or by use of an easement 
uses conveyance 

Floodland regulations To control the manner in which new May be accomplished through zoning, 
urban development is carried out in the land subdivision control, sanitary, and 
floodlands so as to assure that it does building ordinances 
not aggravate upstream and down-
stream flood problems, or to control 
selected practices by which existing 
urban or rural lands are managed 

Control of land use To control the manner in which urban - -
outside of the development occurs outside of the 
floodlands floodlands so as to minimize the 

hydrologic impact on downstream 
floodlands 

Community education To inform and educate citizens regarding May have relationship to aesthetic, 
programs personal and private actions by recreational, urban utility, or water 

property owners and residents which quality aspects of water resources 
1) may adversely affect flood flows management in the watershed 
and stages or 2) could favorably affect 
or prevent changes in flood flows and 
stages in the watershed 
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Table 6 (continued) 

Alternative 

Major Category Name Function(s) Comments 

Nonstructural Flood insurance To minimize monetary loss or reduce Premiums may be subsidized or 
(continued) monetary impact on structure owner actuarially determined 

Lending institution To discourage acquisition or construction --
policies of flood prone structures by means of 

mortgage-granting procedures 

Real-estate-agent To discourage acquisition or construction - -
policies of flood prone structures by providing 

flood hazard information to prospective 
buyers 

Community utility To discourage construction in flood prone - -
policies areas by controlling the extension of 

utilities and services 

Emergency programs To minimize the danger, damage, and May include installation of remote stage 
disruption from impending flood events sensors and alarms, road closures, and 

evacuation of residents 

Structure To minimize damage to structures by - -
flood proofing and applying a combination of protective 
elevation measures and procedures on a 

structure-by-structure basis 

Structure removal To eliminate damage to existing - -
structures by removing them from 
flood prone areas 

Channel maintenance To maintain integrity of flood-stage Will not significantly reduce stages of 
profiles; to permit unobstructed flow major floods, except as those stages 
from storm sewers, drainage ditches, might be influenced by accumulation of 
and drainage tiles; and to remove buoyant material on the upstream side 
potentially troublesome buoyant of bridge waterway openings 
material 

Source: SEWRPC. 

the proposed project will achieve the reductions in 
peak flood flows or peak flood stages, or both, that are 
necessary to abate the flood damages concerned with­
out exacerbating such problems either upstream or 
downstream of the proposed project. 

The alternatives should be shown at the systems level 
of planning to be environmentally sound by explicitly 
considering potential impacts on surface- and ground­
water quality and existing and potential aquatic and 
wildlife habitats and populations. The alternative must 
also qualify for all legally required regulatory agency 
approvals. The alternative should be shown to be economically 

sound by benefit-cost analysis. While such analysis 
applied in the classic manner would require that the 
benefit-cost ratio of a project be greater than one, it 
must be recognized that other objectives which cannot 
be directly quantified monetarily, such as providing 
adequate outlets for municipal stormwater sewers or 
abating public health and safety hazards resulting 
from the backup of sanitary sewers surcharged by 
floodwaters into basements of buildings, may make it 
politically desirable to construct a project having a 
benefit-cost ratio of less than one. 

Only if an alternative meets the foregoing overriding 
considerations should it be considered for selection as 
a recommended alternative. Other criteria, such as 
potential long-term operational maintenance require­
ments; implementability; compatibility with commu­
nity open space, recreation, and environmentally 
sensitive area protection objectives; compatibility 
with community development objectives; aesthetics; 
and public support are among the other factors con­
sidered in alternative evaluation and selection. 
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COMPREHENSIVE PLAN PREPARATION 

Historically, the watershed has served as the geo­
graphic basis for the preparation of comprehensive 
plans dealing with flooding problems in Southeastern 
Wisconsin. As noted in Chapter III of this report, 
SEWRPC, as part of its continuing planning program 
for the seven-county Southeastern Wisconsin Region, 
has prepared and adopted comprehensive plans for the 
two watershed areas that lie partly within the City of 
Brookfield. SEWRPC adopted its plan for the portion 
of the Fox River watershed within the State of Wis­
consin in 1970 and amended that plan in 1973, 1975, 
and 1978. SEWRPC adopted its plan for the Menomo­
nee River watershed in 1977 and amended that plan in 
1987. In preparing each of these plans, SEWRPC 
considered a broad range of potential alternative flood 
mitigation strategies in various combinations, their 
applicability to specific flooding problems in the 
watershed involved, and their costs and benefits 
before selecting a recommended combination of flood 
mitigation strategies for the final recommended water­
shed plan. 

Alternative Flood Mitigation Strategies for the 
Wisconsin Portion ofthe Fox River Watershed 
In preparing a comprehensive plan for the portion of 
the Fox River watershed within the State of Wiscon­
sin, SEWRPC made a concerted effort to offer for 
public evaluation all physically feasible alternative 
plan elements which might satisfy one or more 
agreed-upon watershed development objectives. Each 
alternative plan element was evaluated insofar as 
possible in terms of engineering, economic, and legal 
feasibility and with respect to the satisfaction of the 
watershed development objectives. The alternative 
plan elements considered can best be conceptualized 
in terms of various combinations of land use patterns 
and water control facilities. A number of alternatives 
were explored in the preparation of the flood control 
element of the plan. In preparing this element of the 
initial plan, in addition to floodland zoning and 
acquisition of floodland areas for public park and 
parkway use, SEWRPC considered floodland evacua­
tion, levee and dike construction and channel improve­
ment, storage facility construction, and lake level 
control facility alternatives. 

Alternative Flood Mitigation Strategies 
for the Menomonee River Watershed 
In preparing a comprehensive plan for the physical 
development of the Menomonee River watershed, 
SEWRPC made a concerted effort to offer for public 
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evaluation a full range of physically feasible alterna­
tive plan subelements which might resolve water 
resource and water resource-related problems existing 
at the time of the preparation of the plan and prevent 
future development of such problems within the 
framework of agreed-upon watershed development 
objectives and supporting standards. Each alternative 
plan sub element was evaluated insofar as possible in 
terms of technical and economic feasibility, likely 
environmental impact, financial and legal feasibility, 
and public acceptability, as well as with respect to the 
satisfaction of the watershed development objectives. 

In a manner similar to that used in the preparation of 
the plan for the Wisconsin portion of the Fox River 
watershed, a number of alternatives were explored in 
the preparation of the floodland management element 
of the Menomonee River watershed plan. The avail­
able floodland management measures from which the 
floodland management element of the plan was syn­
thesized under the watershed planning process include 
both structural and nonstructural measures. A total of 
five structural measures were identified for possible 
application, either individually or in various combina­
tions, to specific floodprone reaches of the watershed: 
1) floodwater storage facilities, 2) floodwater diver­
sion facilities, 3) dikes and floodwalls, 4) major 
channel modifications, and 5) bridge and culvert 
modification or replacement. Ten nonstructural meas­
ures were likewise identified for possible inclusion in 
the floodland management element of the plan: 
1) reservation of floodlands for recreational and 
related open space uses, 2) floodland regulations, 3) 
control of land use outside of the floodlands, 4) flood 
insurance, 5) lending institution policies, 6) real­
estate-agent policies, 7) community utility policies, 8) 
emergency programs, 9) structure floodproofing and 
elevation, and 10) structure removal. 

Various combinations of structural and nonstructural 
management measures were evaluated for each of the 
most floodprone reaches in the watershed, resulting in 
the selection of a compatible combination of measures 
for each reach for inclusion in the final recommended 
watershed plan. Also included in the development of 
the flood land management element of the watershed 
plan was an analysis of the impact of possible future 
land use and floodland development conditions in the 
watershed on flood flows, flood stages, and flood 
damages along the watershed stream system. In 
addition, the plan preparation process included an 
examination of accessory floodland management 
measures to meet special needs within the watershed. 



Accessory measures considered at the time of initial 
plan preparation included the maintenance of a skele­
ton stream-gaging network in the watershed, the peri­
odic cleaning and maintenance of the channel system 
and bridge and culvert waterway openings, and means 
of resolving the residual flood damage problem then 
existing within and immediately upstream of the 
Menomonee River industrial valley. 

SEWRPC's 1987 amendment to the watershed plan, 
contained in a water resources management plan for 
the Milwaukee Harbor estuary, included a revision of 
the regulatory 100-year flood profile and regulatory 
floodplain boundary for the Menomonee River estu­
ary. The amendment also set forth a new, advisory 
flood profile and advisory floodplain boundary for the 
estuary as envisioned under a scenario postulating a 
long-term rise in the water level of Lake Michigan. 

Alternatives in Milwaukee Metropolitan 
Sewerage District Flood Mitigation Planning 
As noted in Chapter III of this report, the MMSD is 
currently revising and updating its 1990 watercourse 
system plan. The MMSD's current planning efforts 
include planning within the Menomonee River water­
shed, including the City of Brookfield. The MMSD's 
current watercourse management plan' was based in 
large part upon a 1990 system plan prepared for the 
MMSD by SEWRPC, which plan, in turn, reflected 
recommendations set forth in a 1986 policy plan 
prepared by SEWRPC and adopted by the MMSD. 
The MMSD used the 1986 policy plan to establish the 
network of watercourses examined in its planning 
efforts. In addition, the MMSD policy plan was 
recently updated to reflect policies regarding MMSD 
cost-sharing and project eligibility. The MMSD has 
considered a series of flood control alternatives for 
watercourses under its jurisdiction. 

The flood control alternatives considered by the 
MMSD for watercourses within the District service 
area which lies downstream of the City of Brookfield 
include 1) a "no-action" alternative; 2) detention stor­
age; 3) structure floodproofing and removal; 4) a 
combination of channelization, structure floodproof­
ing and removal, and bridge alteration; 5) a com­
bination of dikes and floodwalls, structure flood­
proofing and removal, and bridge alteration; 6) bridge 

'Milwaukee Metropolitan Sewerage District, Phase I 
Watercourse Management Plan, August 2000. 

alteration or removal; and 7) a combination of deten­
tion storage, bridge alteration, and structure flood­
proofing and removal. Under the current MMSD 
floodland management planning, evaluations were 
made to coordinate and integrate flood mitigation 
measures for the entire Menomonee River watershed 
into an integrated flood management plan. All of the 
alternatives described below as being considered for 
use in resolving flooding problems within the City of 
Brookfield have been considered in the context of the 
potential downstream improvements evaluated by the 
MMSD in its planning program within the Menomo­
nee River watershed. 

RECENT CITY OF BROOKFIELD 
FLOODLAND SYSTEM PLANNING 

In order to develop plans to mitigate flooding prob­
lems within the City, detailed stormwater and flood­
land management planning is needed for each 
subwatershed area within the City. Such planning is 
prepared within the context of the comprehensive 
watershedwide planning noted above. 

Stormwater and Floodland Management Plan 
for Dousman Ditch and Underwood Creek 
Subwatersheds within the City of Brookfield 
and the Village of Elm Grove 
In addition to the MMSD's current efforts to update 
its watercourse system plan, recent floodland system 
planning efforts for the City of Brookfield include a 
recently completed effort to prepare a stormwater and 
floodland management plan for the Dousman Ditch 
and Underwood Creek subwatersheds2 within the City 
as well as within the Village of Elm Grove. As noted 
in Chapter III of this report, the City joined the 
Village, SEWRPC, the private engineering and land 
surveying firm Ruekert & Mielke, Inc., and the 
Wisconsin Department of Natural Resources in the 
preparation of this plan, which was carried out within 
the context of other comprehensive plans applicable to 
the study area, and was coordinated with the current 
MMSD system planning efforts described above. 

2 SEWRPC Community Assistance Planning Report 
No. 236, A Stormwater and Floodland Management 
Plan for the Dousman Ditch and Underwood Creek 
Subwatersheds in the City of Brookfield and the 
Village of Elm Grove, Waukesha County, Wisconsin, 
February 2000. 
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To abate existing as well as future stormwater man­
agement and flooding problems within the Dousman 
Ditch and Underwood Creek subwatersheds within 
the City and the Village, several approaches were con­
sidered. These approaches were first evaluated on a 
conceptual basis, considering the technical feasibility, 
environmental soundness, applicability, and advan­
tages and disadvantages of each approach. Elements 
of the most feasible approaches were then incorpo­
rated into systems-level alternative stormwater and 
floodland management plans for the two subwater­
shed areas. 

Alternative approaches to stormwater and floodland 
management that were considered include conven­
tional conveyance; centralized detention; decentral­
ized or onsite detention; "natural" systems, consisting 
of vegetation-lined channels, interconnected natural. 
surface depressions, and wetlands; and nonstructural 
measures, including structure floodproofing or eleva­
tion, removal of structures, land use regulations, and 
open space and floodland preservation. Because the 
planning area is almost fully developed, the character 
of the· stormwater drainage system has largely been 
established. Thus, opportunities to significantly alter 
that system are somewhat limited. However, the 
existing system does include component management 
measures characteristic of most of the alternative 
approaches that were considered. 

In the preparation of the plan for the study area, a total 
of 11 alternative floodland management plans were 
formulated and evaluated for the abatement of over­
land flooding damages from storms with recurrence 
intervals up to and including a 100-year recurrence 
interval event under planned land use conditions. The 
principal features of each of the alternative plans 
considered are summarized in Table 7. The 11 
alternatives were each evaluated based upon input 
obtained from local officials, members of the City­
Village Underwood Creek Task Force, and the public; 
ability to meet agreed-upon principles, objectives, and 
standards; compatibility with stormwater drainage 
problem solutions; consideration of the impacts on the 
downtown business district of the Village of Elm 
Grove; and ability to meet environmental impact 
criteria, including wetland impacts; the need for flood 
easements; control of nonpoint source pollution; 
impact on the 100-year flood flows and stages; avoid­
ance of construction of a dam and compliance with 
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Chapter NR 333 of the Wisconsin Administrative 
Code regarding dam safety; the impact on the tail­
water elevation on tributary culverts and storm sewers 
during floods; and consideration of benefits and costs. 

It should be noted that there is another set of 
alternatives which were designed and evaluated for 
stormwater management purposes-both quantity and 
quality. These alternatives are integrated with the 
floodland management alternatives in the alterna­
tive development and recommended plan selection 
process. 

1998 Stormwater Analysis of the 
124th and Congress Streets Area 
As noted earlier, the Cities of Brookfield and Wauwa­
tosa did prepare a subwatershed plan for a 2,275-acre 
portion of the Menomonee River watershed located in 
those two Cities and in the Village of Butler. The plan 
addressed flooding, stormwater drainage, and storm­
water quality issues. In 1998, the City of Brookfield 
contracted with Ruekert & Mielke, Inc., to refine the 
subwatershed plan focussing on the solution to the 
flooding problems in the City of Brookfield caused by 
stormwater backups of the drainage system serving 
the industrial area in the vicinity of 124th Street and 
Congress Street. As noted in Chapter N of this report, 
there are about 25 buildings within the areas flooded 
due to stormwater backup of roadside ditches and 
culverts serving and industrial area. The major prob­
lem is the result of a culvert with inadequate capacity 
which conveys stormwater under a Union Pacific 
Railroad switching yard located just east of the flood 
problem area. 

A number of alternative measures were evaluated, 
both individually and in combination, to resolve the 
identified flooding problems. These alternatives 
included detention facilities, drainage ditch cleaning, 
storm sewer improvements, and relief culvert instal­
lation. In total, eight alternatives consisting of a 
combination of components were developed and 
evaluated. The components of each alternative are 
listed in Table 8. 

During 1999, the stormwater and flooding problems 
in this area and the alternative solutions to those 
problems were the subject of hearings by the State of 
Wisconsin Office of the Commissioner of Railroads. 



Alternative 

No.1-Structure 
Flood proofing, 
Elevation, and 
Removal 

No.2-Acquisition 
and Removal of 
Floodprone 
Structures 

No.3-Limited 
Detention 
Storage with 
Structure 
Floodproofing, 
Elevation, and 
Removal 

Table 7 

PRINCIPAL FEATURES AND COSTS OF ALTERNATIVE FLOOD CONTROL AND ASSOCIATED NONPOINT SOURCE POLLUTION 
CONTROL PLANS FOR UNDERWOOD CREEK IN THE CITY OF BROOKFIELD AND THE VILLAGE OF ELM GROVE 

Water Quantity Control Costs Water Quality Control Costsa 

Annual Average Benefit- Annual 
Amortiztd Operation and Annual Cost Amortiztd Operation and 

Description Capital Capital Maintenance Total Benefits Ratio Description Capital Capital Maintenance Total 

Floodproof five houses in $ 2BO,000 -- -- -- -- -- --c -- -- -- --
Brookfield and 18 in 
Elm Grove 

Floodproof four apartment 100,000 -- -- -- -- -- -- -- -- -- --
buildings in Elm Grove 

Floodproof one commercial 1,000,000 -- -- -- -- -- -- -- -- -- --
building in Brookfield and 
15 in Elm Grove 

Acquire and remove one 230,000 -- -- -- -- -- -- -- -- -- --
house in Brookfield 

Elevate two houses in 300,000 -- -- -- -- -- -- -- -- -- --
Brookfield and three in 
Elm Grove 

Pilgrim Parkway road grade 55,000 -- -- -- -- -- -- -- -- -- --
raise and associated 
culverts 

Total $ 1,965,000 $ 125,000 -- $ 125,000 $135,000 1.08 -- -- -- -- --

Remove eight houses in $ 7,210,000 -- -- -- -- -- --c -- -- -- --
Brookfield and 21 in 
Elm Grove 

Remove four apartment 1,750,000 -- -- -- -- -- -- -- -- -- --
buildings in Elm Grove 

Remove one commercial 10,970,000 -- -- -- -- -- -- -- -- -- --
building in Brookfield and 
15 in Elm Grove 

Pilgrim Parkway road grade 55,000 -- -- -- -- -- -- -- -- -- --
raise and associated 
culverts 

Total $19,985,000 $1,269,000 -- $1,269,000 $135,000 0.11 -- -- -- -- --

Detention basin $ 1,870,000 -- -- -- -- -- 19-acre, 87- $1,910,000 -- -- --

Land acquisition 350,000 
acre-foot -- -- -- ---- -- -- -- -- detention basin 

Floodproof five houses in 180,000 -- -- -- -- -- Access roads! 120,000 -- -- --
Brookfield and 1 0 in baffles 
Elm Grove 

Water Water 
Quantity Quantity 

and Quality and Quality 
Total Averaf!lr Total Capital 
Annual Cost Cost 

-- --

-- --

-- --

-- --

-- --

-- --

$ 125,000 $ 1,965,000 

-- --

-- --

-- --

-- --

$1,269,000 $19,985,000 

-- --
-- --
-- --
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Alternative 

No.3 (continued) 

NO.4-Detention 
Storage with 
Excavation Miniw 
mized, No Wet-
land Disturbance, 
and Structure 
Floodproofing, 
Elevation, and 
Removal 

No.5-Expanded 
Detention 
Storage with 
Excavation 
Minimized and 
Structure Flood-
proofing, Eleva-
tion, and 
Removal 

Description 

Floodproof four apartment 
buildings in Elm Grove 

Flood proof one commercial 
building in Brookfield and 
15 in Elm Grove 

Elevate two houses in 
Brookfield and three in 
Elm Grove 

Acquire and remove one 
house in Brookfield 

Pilgrim Parkway road grade 
raise and associated 
culverts 

Total 

Dike and spillway 

Detention basin 

Access roads/baffles 

Land acquisition 

Easements 

Floodproof five houses in 
Brookfield and 11 in Elm 
Grove 

Floodproof four apartment 
buildings in Elm Grove 

Floodproof one commercial 
building in Brookfield and 
14 in Elm Grove 

Elevate two houses in 
Brookfield and one in 
Elm Grove 

Acqu ire and remove one 
house in Brookfield 

Pilgrim Parkway road grade 
raise and associated 
culverts 

Total 

Dike and spillway 

Detention basin 

Access roads/baffles 

Pilgrim Parkway road grade 
raise and associated 
culverts 

Land acqUisition 

Water Quantity Control Costs 

Annual 
Amortiz'6d Operation and 

Capital Capital Maintenance 

$ 100,000 -- --

980,000 -- --

300,000 -- --

230,000 -- --

50,000 -- --

$ 4,060,Oood $ 258,000 --e $ 

$ 2,720,000 -- --
1,920,000 -- --

230,000 -- --
350,000 -- --

100,000 -- --
200,000 -- --

100,000 -- --
950,000 -- --

180,000 -- --

230,000 -- --

50,000 -- --

$ 7,030,000g $ 446,000 $10,000 $ 

$ 2,480,000 -- --
2,000,000 -- --

340,000 -- --
270,000 -- --

350,000 -- --

Table 7 (continued) 

Water Quality Control Costsa 

Water Water 
Quantity Quantity 

Average Benefit- Annual and Quality and Quality 
Annual Cost Amortiz'6d Operation and Total Avera~ Total Capital 

Total Benefits Ratio Description Capital Capital Maintenance Total Annual Cost Cost 

-- -- -- Open channel to $ 100,000 -- -- -- -- --
convey runoff 
to pond 

-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

258,000 $135,000 0.52 Total $2,130,OOOf $135,000 $9,000 $144,000 $ 402,000 $ 6,190,000 

-- -- -- 19-acre, 87- $1,910,000 -- -- -- -- --
acre-foot -- -- -- -- -- -- -- -- --detention basin 

-- -- -- Open channel to 100,000 -- -- -- -- --
convey runoff -- -- -- -- -- -- -- -- --to pond 

-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

456,000 $135,000 0.30 Total $2,010,000h $128,000 $9,000 $137,000 $ 593,000 $ 9,040,000 

-- -- -- 19-acre, 87- $1,910,000 -- -- -- -- --
acre~foot -- -- -- -- -- -- -- -- --detention basin 

-- -- -- Open channel to 150,000 -- -- -- -- --
-- -- -- convey runoff -- -- -- -- -- --to pond 

-- -- -- -- -- -- -- -- -- --



Table 7 (continued) 

Water Quantity Control Costs Water Quality Control Costs a 

Water Water 
Quantity Quantity 

Annual Average Benefit- Annual and Quality and Quality 
Amortiz5d Operation and Annual Cost Amortiz5d Operation and Total Avera~ Total Capital 

Alternative Description Capital Capital Maintenance Total Benefits Ratio Description Capital Capital Maintenance Total Annual Cost Cost 

No.5 (continued) Easements $ 100,000 

Floodproof five houses in 200,000 
Brookfield and 11 in 
Elm Grove 

Floodproof four apartment 100,000 
buildings in Elm Grove 

Floodproof one commercial 890,000 
building in Brookfield and 
13 in Elm Grove 

Elevate two houses in 180,000 
Brookfield and one in 
Elm Grove 

Acquire and remove one 230,000 
house in Brookfield 

Total 7,140,Oooi 453,000 $11,000 464,000 $135,000 0.29 Total $2,060,oooi $131,000 $9,000 $140,000 604,000 9,200,000 

No.6-Expanded Dike and spillway 2,130,000 19-acre, 87- $1,910,000 
Detention Detention basin 4,180,000 acre-foot 
Storage with detention basin 
Excavation Access roads/baffles 250,000 
Maximized and 

Pilgrim Parkway road grade 200,000 
Structure Flood-
proofing, Eleva- raise and associated 

tion, and culverts 

Removal 

Land acquisition 350,000 

Floodproof five houses in 200,000 
Brookfield and 11 in 
Elm Grove 

Floodproof four apartment 100,000 
buildings in Elm Grove 

Floodproof one commercial 890,000 
building in Brookfield and 
13 in Elm Grove 

Elevate two houses In 180,000 
8rookfield and one in 
Elm Grove 

Acquire and remove one 230,000 
house in Brookfield 

Total 8,710,ooOk 553,000 $10,000 563,000 $135,000 0.24 Total $1,910,0001 $121,000 $9,000 $130,000 693,000 $10,620,000 

No. 7 - Expanded South Basin 19-acre, 87-
Two-Basin Dike and spillway 2,480,000 

acre-foot 

Detention detention 
Storage with basin 
Excavation Mini~ Detention basin 2,000,000 Open channel to 150,000 
mized and convey runoff 
Structure Access roads/baffles 340,000 

Floodproofing, 
to pond 

Pilgrim Parkway road 230,000 
Elevation, and grade raise 
Removal 

Land acquisition 350,000 

Easements 100,000 

Subtotal 5,500,000 

01 
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Alternative 

No 7 (continued) 

No.8-Expanded 
Two-Basin 
Detention Stor­
age with Excava­
tion Maximized 
and Structure 
Floodproofing, 
Elevation, and 
Removal 

Description 

North Basin 

Dike and spillway 

Land acquisition 

Pilgrim Parkway road 
grade raise and 
associated culverts 

Subtotal 

Floodproofing, Elevation, 
and Removal 

Floodproof lour houses in 
Brookfield and 11 in 
Elm Grove 

Floodprool lour apart-
ment buildings in 
Elm Grove 

Floodproof one commer-
cial building in Brook-
field and 13 in 
Elm Grove 

Elevate two houses in 
Brookfield and one in 
Elm Grove 

Acquire and remove one 
house in Brookfield 

Subtotal 

Total 

South Basin 

Dike and spillway 

Detention basin 

Access roads/baffles 

Pilgrim Parkway road 
grade raise 

Land acquiSition 

Subtotal 

North Basin 

Dike and spillway 

Land acquisition 

Pilgrim Parkway road 
grade raise and 
associated culverts 

Subtotal 

Water Quantity Control Costs 

Annual 
Amortiztd Operation and 

Capital Capital Maintenance 

1,170,000 

30,000 

20,000 

$ 1,220,000 

190,000 

100,000 

890,000 

180,000 

230,000 

1,590,000 

8.310,000m 528,000 $14,000 

2,130,000 

4,180,000 

240,000 

160,000 

350,000 

7,060,000 

1,170,000 

30.000 

20,000 

$ 1,220,000 

Table 7 (continued) 

Water Quality Control Costs' 

W.ter Water 
Qu.ntity Quantity 

Average Benelit- Annual and Quality and Quality 
Annual Cost Amortiztd Operation and Total A veraf!8 Total Capital 

Total Benelits Ratio Description Capital Capital Maintenance Total Annual Cost Cost 

542.000 $135,000 0.25 Total $2.060,oooi $131,000 $9,000 $140.000 682,000 $10.370.000 

19-acre, 87- $1,910,000 
acre-foot 
detention basin 



Alternative 

No.8 (continued) 

No.9-Two-Basin 
Detention Stor­
age with Excava­
tion Minimized, 
No Wetland 
Disturbance, and 
Structure Flood­
proofing and 
Elevation 

0'1 
W 

Description 

Floodproofing, Elevation, 
and Removal 

Floodproof four houses in 
Brookfield and 11 in 
Elm Grove 

Floodproof four apart-
ment buildings in 
Elm Grove 

Floodproof one commer-
cial building in 8rook-
field and 13 in 
Elm Grove 

Elevate two houses in 
Brookfield and one in 
Elm Grove 

Acquire and remove one 
house in 8rookfield 

Subtotal 

Total 

South Basin 

Dike and spillway 

Detention basin 

Access roads/baffles 

Land acquisition 

Easements 

Subtotal 

North Basin 

Dike and spillway 

Land acquisition 

Easements 

Pilgrim Parkway road 
grade raise and 
associated culverts 

Subtotal 

Floodproofing and 
Elevation 

Floodproof one house in 
Brookfield and 11 in 
Elm Grove 

Floodproof four apart-
ment buildings in 
Elm Grove 

Water Quantity Control Costs 

Annual 
Amortiz&d Operation and 

Capital Capital Maintenance 

190,000 

100,000 

890,000 

180,000 

230,000 

$ 1,590,000 

$ .9,870,000n 627,000 $13,000 

2,770,000 

1,920,000 

230,000 

350,000 

100,000 

5,370,000 

130,000 

100,000 

90,000 

55,000 

375,000 

150,000 

100,000 

Table 7 (continued) 

Water Quality Control Costsa 

Water Water 
Quantity Quantity 

Average Benefit- Annual and Quality and Quality 
Annual Cost Amortiz&d Operation and Total Avera~ Total Capital 

Total Benefits Ratio Description Capital Capital Maintenance Total Annual Cost Cost 

640,000 $135,000 0.21 Total $1,910,0001 $121,000 $9,000 $130,000 170,000 $11,780,000 

19-acre, 87- $1,910,000 
acre-foot 
detention basin 

Open channel to 100,000 
convey runoff 
to pond 



Table 7 (continued) 

Water Quantity Control Costs Water Quality Control Costsa 

Water Water 
Quantity Quantity 

Annual Average Benefit- Annual and Quality and Quality 
Amortizgd Operation and Annual Cost Amortizgd Operation and Total Averaf!6 Total Capital 

Alternative Description Capital Capital Maintenance Total Benefits Ratio Description Capital Capital Maintenance Total Annual Cost Cost 

No.9 icontinued) Floodproofing, Elevation, 
and Removal icontinued) 

Floodproof one commer- $ 880,000 -- -- -- -- -- -- -- -- - - -- -- --
cial building in Brook-
field and 13 in 
Elm Grove 

Elevate two houses in 180,000 -- -- -- -- -- -- -- -- -- -- -- --
Brookfield and one in 
Elm Grove 

Subtotal $ 1,310,000 -- -- -- -- -- -- -- -- -- -- -- --
Total $ 7,055,0000 $ 448,000 $11,000 $ 459,000 $135,000 0.29 Total $2,010,000h $128,000 $9,000 $137,000 $ 596,000 $ 9,065,000 

No. 1O-Limited Detention basin $ 1,870,000 -- -- -- -- -- 19-acre, 87- $1,910,000 -- -- -- -- --
Dousman Ditch Land acquisition 350,000 -- -- -- -- -- acre-foot -- -- -- -- -- --Detention detention 
Storage, Bridge basin 
and Culvert Remove and replace Wall 810,000 -- -- -- -- -- Access roads! 120,000 -- -- -- -- --Modification, and Street and Canadian baffles 
Maximum On-Line Pacific railway bridges 
Storage with 
Structure Flood- Install parallel reinforced 1,850,000 -- -- -- -- -- Open channel to 100,000 -- -- -- -- --
proofing, concrete box culverts at convey runoff 
Elevation, and the Park and Shop, to pond 
Removal Watertown Plank Road, 

and the private bridge 
upstream of Watertown 
Plank Road 

Remove private bridge 5,000 -- -- -- -- -- -- -- -- -- -- -- --
downstream from Wall 
Street 

Provide excavated storage 3,595,000 -- -- -- -- -- -- -- -- -- -- -- --
in the Village Park 

Provide excavated storage 185,000 -- -- -- -- -- -- -- -- -- -- -- --
along Underwood Park-
way in Wauwatosa 

Floodproof five houses in 170,000 -- -- -- -- -- -- -- -- -- -- -- --
Brookfield and nine in 
Elm Grove 

Floodproof four apartment 105,000 -- -- -- -- -- -- -- -- -- -- -- --
buildings in Elm Grove 

FloodplOof one 560,000 -- -- -- -- -- -- -- -- -- -- -- --
commercial building in 
Brookfield and lOin 
Elm Grove 

Elevate two houses in 120,000 -- -- -- -- -- -- -- -- -- -- -- --
Brookfield 

Acquire and remove one 230,000 -- -- -- -- -- -- -- -- -- -- -- --
house in Brookfield 

Pilgrim Parkway lOad 50,000 -- -- -- -- -- -- -- -- -- -- -- --
grade raise and 
associated culverts 

Total $ 9,900,000P $ 629,000 $ 2,000 $ 631,000 $135,000 0.21 Total $2,130,000f $135,000 $9,000 $144,000 $ 775,000 $12,030,000 



Alternative 

No. 11 - Limited 
Dousman Ditch 
Detention 
Storage, Under-
wood Creek 
Overflow Channel 
and Diversion, 
and Compen-
sating Storage 
with Structure 
Floodproofing and 
Removal 

U1 
U1 

Description 

Detention basin 

Land acquisition 

Construct 4,1 oo-foot-
long, grass lined 
overflow channel 

Install three parallel 31-
foot-long, four-foot-high 
by 10-foot-wide rein-
forced concrete box 
culverts in the overflow 
channel at Marcella 
Avenue 

Install two parallel 28-
foot-long, five-foot-high 
by 10-foot-wide rein-
forced concrete box 
culverts in the overflow 
channel at the Village 
Hall Drive 

Install 5,400-foot-long, 
double six-foot-high by 
seven-foot-wide rein-
forced concrete box 
diversion culvertsq 

Easements for diversion 

Provide 35 acre-feet of 
excavated storage in the 
Village Park 

Provide 14 acre-feet of 
excavated storage along 
Underwood Creek in 
Brookfield upstream of 
W. North Avenue 

Purchase six houses in 
Brookfield for con-
struction of storage area 
upstream of W. North 
Avenue 

Purchase and remove one 
house in Brookfield 

Floodproof two houses in 
Brookfield and two in 
Elm Grove 

Floodproof three apart-
ment buildings in Elm 
Grover 

Floodproof one commer-
cial building in Brookfield 
and eight in Elm Groves 

Pilgrim Parkway road 
grade raise and 
associated culverts 

Total 

Water Quantity Control Costs 

Annual 
AmOrtizr,d Operation and 

Capital Capital Maintenance 

$ 1,870,000 -- --
350,000 -- --

1,400,000 -- --

85,000 -- --

140,000 -- --

9,300,000 -- --

100,000 -- --
1,500,000 -- --

640,000 -- --

900,000 -- --

230,000 -- --

45,000 -- --

10,000 -- --

320,000 -- --

$ 50,000 -- --

$16,940,ooot,u $1,076,000 $36,000 

Table 7 (continued) 

Water Quality Control Costsa 

Water Water 
Quantity Quantity 

Average Benefit- Annual and Quality and Quality 
Annual Cost Amortizr,d Operation and Total Avera~ Total Capital 

Total Benefits Ratio Description Capital Capital Maintenance Total Annual Cost Cost 

-- -- -- 19-acre, B7- $1,910,000 -- -- -- -- --
acre-foot -- -- -- -- -- -- -- -- --detention 
basin 

-- -- -- Access roads! 120,000 -- -- -- -- --
baffles 

-- -- -- Open channel to 100,000 -- -- -- -- --
convey runoff 
to pond 

-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --

-- -- -- -- - - -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --
-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

-- -- -- -- -- -- -- -- -- --

$1,112,000 $135,000 0.12 Total $2,130,OOOf $135,000 $9,000 $144,000 $1,256,000 $19,070,000 
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NOTE: Costs are based upon 1998 Engineering News Record Construction Cost Index = 6,740. 

Table 7 Footnotes 

alf during the facilities design phase, it is determined that an impervious liner is required for the wet detention basin, the water quality control cost of Alternative Nos. 3 through 9 would be increased by about $600,000. 

b Amortized capital cost is based on an interest rate of 6 percent and a project life of 50 years. 

eWet detention basin not included under this alternative pian. 

dThe estimated lower limit total cost for this alternative is '3,240,000. That cost is based on an optimistic assumption that the excavated soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. If the 
buildings to be flood proofed were purchased and demolished, the cost of this alternative plan would increase by about $15,960,000. 

BOperation and maintenance cost assigned to water quality element of the plan. 

f The estimated lower limit total cost for this alternative is '920,000. That cost is based on an optimistic assumption that the excavated soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. 

gThe estimated lower limit total cost for this alternative is $4,920,000. That cost is based on an optimistic assumption that the excavated soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. The lower 
limit cost is also based on the assumption that only five feet of subsurface excavation and backfill. rather than 10 feet, would be needed beneath the dike. 

hThe estimated lower limit total cost for this alternative is $800,000. That cost is based on an optimistiC assumption that the excavated soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. 

iThe estimated lower limit total cost for this alternative is $5,160,000. That cost is based on an optimistic assumption that the excavated soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. The lower 
limit cost is also based on the assumption that only five feet of subsurface excavation and backfill, rather than 10 feet, would be needed beneath the dike. 

i The estimated lower limit total cost for this alternative is '860,000. That cost is based on an optimistic assumption that the excavated soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. 

k The estimated lower limit total cost for this alternative is '5,880,000. That cost is based on an optimistic assumption that the excavated soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. The lower 
limit cost;s a/so based on the assumption that only five feet of subsurface excavation and backfill, rather than 10 feet, would be needed beneath the dike. 

IThe estimated lower limit total cost for this alternative is '700,000. That cost is based on an optimistic assumption that the excavated soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. 

m The estimated lower limit total cost for this alternative is '5,810,000. That cost is based on an optimistic assumption that the excavated soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. The lower 
limit cost is also based on the assumption that only five feet of subsurface excavation and backfill, rather than 10 feet, would be needed beneath the dike. 

nThe estimated lower limit total cost for this alternative is '6,520,000. That cost is based on an optimistic assumption that the excavated soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. The lower 
limit cost ;s a/so based on the assumption that only five feet of subsurface excavation and backfill, father than 10 feet, would be needed beneath the dike. 

°The estimated lower limit total cost for this alternative is 14,885,000. That cost is based on an optimistic assumption that the excavated soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. The lower 
limit cost is a/so based on the assumption that only five feet of subsurface excavation and backfill; rather than 10 feet, would be needed beneath the dike. 

PThe estimated lower limit total cost for this alternative is '9,080,000. That cost is based on an optimistic assumption that the excavated soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. If the 
buildings to be flood proofed were purchased and demolished, the cost of this alternative plan would increase by about $12,645,000. 

q The overflow channel would be located on existing outlots and in the Vl1Iage park. Thus, no costs were assigned to obtaining easements for the channel. 

r Three additional apartment buildings in Elm Grove would be on the edge of the 100-year floodplain, but f/oodproofing would probably not be required. 

sThree additional cO'l'mercial buildings in Elm Grove would be on the edge of the 100-year floodplain, but floodproofing would probably not be required. 

t The estimated lower limit cost for this alternative is '15,920,000. That cost is based on an optimistic assumption that the excavated soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. 

ulf the buildings to be flood proofed were purchased and demolished. the cost of this alternative plan would increase by about '8,345,000. 

Source: SEWRPC. 



Alternative 

Alternative 1 

Alternative 2 

Alternative 3 

Alternative 4 

Alternative 4A 

Alternative 5 

Alternative 5A 

Alternative 6 

Table 8 

COMPONENTS OF FLOOD CONTROL ALTERNATIVES CONSIDERED 
FOR THE 124TH AND CONGRESS STREETS INDUSTRIAL AREA 

Component 

5.5-acredetention pond 
Ditch maintenance 
One four-foot by six-foot existing box culvert at the railroad switchyard 

12-acre detention pond 
Ditch maintenance 
One four-foot by six-foot existing box culvert at the railroad switchyard 

One four-foot by six-foot existing box culvert at the railroad switchyard 
One 72-inch proposed culvert at the railroad switchyard 

5.5-acre detention pond 
Ditch maintenance 
One four-foot by six-foot existing box culvert at the railroad switchyard 
One 72-inch proposed culvert at the railroad switchyard 

5.5-acre detention pond 
Additional storm sewer 
One four-foot by six-foot existing box culvert at the railroad switchyard 
One 72-inch proposed culvert at the railroad switchyard 

12-acre detention pond 
Ditch maintenance 
One four-foot by six-foot existing box culvert at the railroad switchyard 
One 72-inch proposed culvert at the railroad switchyard 

12-acre detention pond 
Additional storm sewer 
One four-foot by six-foot existing box culvert at the railroad switchyard 
One 72-inch proposed culvert at the railroad switchyard 

Additional storm sewer 
One four-foot by six-foot existing box culvert at the railroad switchyard 

Source: Ruekert & Mielke, Inc. 

Stormwater and Floodland Management Plan After taking testimony and holding the necessary hear­
ings on the matter, the Railroad Commissioner issued 
an order on October 27, 1999, that provided for either 
Alternative 4A or Alternative SA to be implemented. 
Those alternatives both include a detention facility, a 
new storm sewer along Congress Street in Brookfield 
through 124th Street ending near the railroad grade 
in Wauwatosa, and a new 72-inch-diameter culvert 
through the railroad grade. The City of Brookfield is 
proceeding to work with the Union Pacific Railroad 
Company and the City of Wauwatosa to implement 
Alternative 4A. 

for the Fox River Watershed and the Butler Ditch 
Subwatershed within the City of Brookfield 
The City of Brookfield is currently preparing storm­
water and floodland management plans for the portion 
of the Fox River watershed located within the City 
and for the Butler Ditch subwatershed. This later 
planning is being conducted cooperatively with the 
Village of Menomonee Falls. These plans will be 
similar to the aforementioned plan prepared for the 
Dousman Ditch and Underwood Creek subwatersheds 
within the City of Brookfield and the Village of Elm 
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Grove. Both of these plans will be completed by early 
in the year 2002. Accordingly, it is anticipated that the 
alternatives considered will generally be the same 
as those considered in that plan as summarized in 
Table 7. As in the case of the latter plan, the prepa­
ration of the plans for the portion of the Fox River 
watershed within the City and for the Butler Ditch 
subwatershed is being carried out within the context 
of other comprehensive plans applicable to its study 
area. 

As shown on Map 9 and listed in Appendix D, there 
are no structures located within the flood hazard areas 
of the Butler Ditch subwatershed and 10 structures 
within the flood hazard area of the Fox River water­
shed. In addition, one floodprone structure within the 
Fox River watershed (Deer Creek subwatershed) at 
375 JoAnne Drive was acquired and removed under a 
previous flood mitigation project of the City, the 
Federal Emergency Management Agency (FEMA), 
and the State Division of Emergency Management. 
Seven of these structures are located beyond the 
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floodplain and do not experience damage. These 
structures are identified as being within the floodplain 
based upon administrative agreement between the 
City of Brookfield and FEMA because they were 
constructed on fill and the basement floors are below 
the regulatory flood stage. These seven structures are 
not in contact with the floodplain and no further flood 
mitigation alternatives are needed. Of the remaining 
three structures identified in the Fox River watershed, 
one is beyond the floodplain and alternatives related 
to localized drainage considerations or possibly 
sanitary sewer backup. These problems are now being 
evaluated and alternatives developed under ongoing 
City planning activities. The remaining two struc­
tures---one an industrial building and one a commer­
cial building-involve shallow flooding of less than 
0.5 foot and separate locations. Thus, floodproofing 
would seem to be the most logical alternative. The 
alternatives to resolve these problems will be devel­
oped in the aforenoted stormwater and floodland 
management plan for the Fox River watershed portion 
of the City. 



Chapter VI 

FLOOD HAZARD MITIGATION FUNDING SOURCES 

Financing of the construction, operation, and main­
tenance of floodland and stormwater management 
facilities may be accomplished through the establish­
ment of a stormwater utility; tax-incremental-financ­
ing (TIF) districts; local property taxes; reserve funds; 
general obligation bonds; private-developer contribu­
tions, including fees paid to be applied toward con­
struction of regional stormwater management facilities 
in lieu of providingonsite facilities; State grants or 
loans; and certain Federal and State programs. 

There are thus several options available to the City of 
Brookfield for the financing of a local flood miti­
gation program. The identification of potential fund­
ing sources, including sources other than solely local­
level sources, is an integral part of the implementation 
of a successful mitigation plan. The following 
description of funding sources includes those that 
appear to be potentially applicable for the City of 
Brookfield as of early in the year 2001. However, 
funding programs and opportunities are constantly 
changing. Accordingly, the involved City Department 
staff have and will continue to become familiar with 
the potential funding sources and programs that the 
City and other agencies may utilize as such sources 
and programs become available. It is intended that this 
list facilitate the implementation of the flood mitiga­
tion activities recommended under the flood mitiga­
tion plan for the City set forth in this report. Some of 
the programs described in this chapter may not be 
available under all envisioned conditions in the City 
or to its residents and/or property owners for a variety 
of reasons, including, for example, eligibility require­
ments or lack of funds at a given time in Federal 
and/or State budgets. Nonetheless, the list of sources 
and programs set forth in this chapter should provide a 
starting point for identifying possible funding sources 
for implementing the flood mitigation plan recom­
mended in this report. 

FEDERAL EMERGENCY 
MANAGEMENT AGENCY PROGRAMS 

The Federal Emergency Management Agency (FEMA) 
funds several programs that in the State of Wisconsin 

are administered through the Wisconsin Department 
of Military Affairs, Division of Emergency Manage­
ment. These programs are described below. 

Hazard Mitigation Grant Program 
The Hazard Mitigation Grant Program (HMGP) can 
provide up to 75 percent of the costs attendant to the 
floodproofing or acquisition and relocation of flood­
prone properties, the elevation of structures in compli­
ance with National Flood Insurance Program (NFIP) 
standards, and other flood control measures, including 
structural projects, where identified as cost-effective. 
Under the HMGP, the balance of the costs is shared 
by the State of Wisconsin (l2.5 percent) and the 
grantee (12.5 percent). Communities in Wisconsin can 
apply through the State for HMGP funds only after a 
Presidential disaster declaration is issued. HMGP 
funds must be applied for within 60 days of the decla­
ration. The State, as HMGP grantee, is responsible for 
identifying and prioritizing projects. Eligible projects 
must be included as part of the grantee's flood 
mitigation plan and must meet cost-benefit criteria 
established by FEMA. Although State and local units 
of government are eligible applicants, HMGP funds 
can be used on private property for eligible projects. 
The HMGP gives priority to properties identified by 
FEMA as repetitive-loss properties. 

The City of Brookfield has already obtained funds 
under this program for the purchase and removal of 
two floodprone structures, and is continuing to use 
this program. Funding is available through this pro­
gram only in set amounts. There is no ongoing pro­
gram for structure acquisition within the City once all 
HMGP funds are expended. 

Flood Mitigation Assistance Program 
The Flood Mitigation Assistance (FMA) program can 
potentially provide up to 75 percent of the costs 
attendant to the acquisition, relocation, elevation, 
floodproofing of structures in compliance with NFIP 
standards. In addition to participating in the NFIP, 
eligible program applicants must meet cost-benefit 
criteria established by FEMA. The City of Brookfield 
is eligible to apply for flood mitigation funding under 
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the FMA program, but under recent indications, it 
appears that the amount of funding available under 
this program has been relatively small. Mitigation of 
repetitive-loss properties is given a high priority under 
this program. 

Public Assistance Program 
FEMA's Public Assistance Program can provide some 
limited assistance with respect to structure elevation 
and relocation. For example, if entire portions of a 
community were to be relocated outside of a flood­
plain, this program can assist in rebuilding the neces­
sary infrastructure in the new location. Funding under 
this program is provided for repair of infrastructure 
damaged during a flood that results in a Presidential 
disaster declaration. In making repairs to the infra­
structure, cost-effective mitigation activities may be 
included. If a community determines that a badly 
damaged facility is not to be repaired, the estimated 
damage amount may be used to fund hazard mitiga­
tion measures. The City of Brookfield has obtained 
funds under this program for public damages arising 
from the 1997 and 1998 floods. 

U.S. DEPARTMENT OF HOUSING 
AND URBAN DEVELOPMENT 
COMMUNITY DEVELOPMENT 
BLOCK GRANT PROGRAM 

Community Development Block Grant (CDBG) pro­
grams, funded by the u.s. Department of Housing and 
Urban Development, are administered by the Wiscon­
sin Departments of Administration and Commerce. 

The Community Development Block Grant Emergency 
Assistance Program is a special program designed by 
the Wisconsin Department of Administration, Divi­
sion of Housing & Intergovernmental Relations to 
assist local units of government in times of emer­
gency. The program is funded with a $2.0 million 
portion from the Division's annual CDBG allocation, 
the program provides funds to address housing needs 
which occur as a direct result of natural or man-made 
disasters. A local unit of government that has recently 
experienced a natural or man-made disaster may apply 
for assistance in addressing housing problems caused 
by the disaster. Generally, cities, towns, counties, and 
villages with populations less than 50,000 and all 
counties, except Milwaukee, Waukesha, and Dane, 
are eligible to apply. Eligible activities dependent 
upon the nature of the disaster may include: repair of 
damage to the dwelling unit, acquisition and demo-
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lition of dwellings unable to be repaired, and costs for 
new housing units to replace those lost in the disaster. 

The Small Cities Community Development Block 
Grant Emergency Program is designed to assist 
economically distressed smaller communities in the 
repair or replacement of public facilities that were 
damaged or destroyed by a natural disaster or a 
sudden and catastrophic event. The program is admin­
istered by the Wisconsin Department of Commerce. 
Local units of government with popUlations less than 
50,000 and counties, other than Milwaukee, Wauke­
sha, and Dane, are eligible. Eligible activities include 
demolition and debris removal and disaster-related 
work on utilities and streets, fire stations and emer­
gency vehicles, and community/senior centers and 
shelters. The maximum grant amount is $500,000, 
with a match of one-third of the Community Devel­
opment Block Grant funds. 

U.S. SMALL BUSINESS 
ADMINISTRATION PROGRAMS 

The U.S. Small Business Administration (SBA) pro­
vides disaster loans to homeowners and businesses to 
repair or replace property damaged in a declared 
disaster. SBA loans are granted only for uninsured 
losses. Loans may be used to meet required building 
codes, such as the NFIP requirements. SBA may also 
provide loans for relocation out of special flood haz­
ard areas when which locations are required by local 
officials. While SBA's enabling legislation generally 
prohibits the agency from making disaster loans for 
voluntary relocations, there are exceptions that can be 
made, including relocations of homeowners, renters, 
and business owners out of special flood hazard area 
when the community is participating in a buyout 
,program. These loans would be limited to the amount 
necessary to repair or replace the damage at the 
disaster site. SBA loans may also be used to refinance 
existing mortgages. Up to 20 percent of the disaster 
Ipan can be used for mitigation measures. 

U.S. ARMY CORPS OF ENGINEERS 

The Corps of Engineers programs are potential 
sources of funding for implementing the floodland 
management recommendations of this plan. In order 
to be eligible for funding, the plan components must 
meet specific Corps economic feasibility and other 
criteria. The programs which may be applicable 
include the following: 



• Section 22-Water resources planning assist­
ance-50 percent Federal, 50 percent local 
cost share 

• Section 205-Small flood control projects­
Maximum $5 million per project. 75 percent 
Federal, 25 percent local cost share 

• Section 208-Clearing debris and sediment 
from channels for flood prevention-Maxi­
mum $500,000 per project. 75 percent Fed­
eral, 25 percent local cost share 

• Section 14-Emergency stream bank and 
shoreline protection-Maximum $500,000 per 
project. 75 percent Federal, 25 percent local 
cost share 

WISCONSIN DEPARTMENT OF 
NATURAL RESOURCES PROGRAMS 

The Wisconsin Department of Natural Resources 
(WDNR) operates programs that may serve as poten­
tial funding sources for the City's flood mitigation 
efforts. These programs are described below. 

Urban Green Space Program 
The WDNR's Urban Green Space (UGS) program 
provides 50 percent matching grants to cities, villages, 
towns, counties, public inland lake protection and reha­
bilitation districts, and qualified nonprofit conserva­
tion organizations for the acquisition of land. The 
intent of the program is to provide natural open space 
within or near urban areas and protect scenic or 
ecological features. The City of Brookfield is eligible 
to apply for grants under the UGS program. 

Urban Rivers Grants Program 
The WDNR's Urban Rivers Grants Program (URGP) 
provides 50 percent matching grants to municipalities 
to acquire land or rights to land on or adjacent to 
rivers that flow through urban areas, in order to 
preserve or restore urban rivers or riverfronts for the 
purposes of economic revitalization and the encour­
agement of outdoor recreational activities. The City 
of Brookfield is eligible to apply for grants under 
the URGP. 

Stormwater Management Program 
The Wisconsin Department of Natural Resources, as 
of November 2000, administers a Targeted Runoff 
Management (TRM) grant program provided for 
under Section 281.65( 4c) of the Wisconsin Statutes. 
Grants provided under this program may be used for 
projects to control nonpoint source pollution from 
areas of existing urban development and may be 
available to partially support dual-purpose (quality 
and quantity) detention ponds or other stormwater 
management facilities. The TRM program, which 
involves a competitive grant-seeking process, is cur­
rently subject to potential revision and expansion. In 
addition to funds available from the WDNR, the cost 
of certain recommended components of the storm­
water drainage system may be shared between the 
City of Brookfield and the Wisconsin Department of 
Transportation. 

LOCAL FUNDING 

As previously noted, there are a number of City-based 
options for funding flood mitigation programs. City 
staff and elected officials annually review the flood 
mitigation programs and allocate local funding 
sources as part of the City budget process. During the 
years 1999 and 2000, about $1.0 million per year was 
allocated, as part of the capital improvements pro­
grams, for stormwater management and flood miti­
gation projects. In addition, about $l.5 million was 
allocated for such projects in the City's general fund 
budget over that period. These projects are paid for by 
general obligation bonding supported by the general 
property tax revenues of the City. 

GRANT AWARD ELIGIBILITY, 
PROGRAM IDENTIFICATION, 
ACQUISITION, AND ADMINISTRATION 

The eligibility and local contribution requirements 
associated with each of the aforementioned programs 
varies from program to program. The City of Brook­
field Administration Services Department, with sup­
port from Departments of Public Works and Planning, 
shall be the lead agency responsible for identifying 
potential flood mitigation funding sources. In addi­
tion, the City Department of Administration will con­
tinue to be the administrative agency responsible for 
acquiring and administering grant awards attendant to 
ongoing mitigation efforts in floodplain areas. 
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Chapter VII 

FLOOD MITIGATION PLAN 

This chapter sets forth a description of the flood miti­
gation plan for the City of Brookfield, the public 
participation activities and coordination efforts with 
other agencies undertaken in the preparation of the 
plan, and strategies for plan implementation and for 
plan monitoring. 

PLAN DESCRIPTION 

The flood mitigation plan for the City of Brookfield 
consists of five elements: an environmentally sensitive 
lands preservation element, a stormwater management 
element, a floodland management element, a public 
information and education element, and a secondary 
plan element. Each element of the plan is an important 
component of the City's overall strategy for reducing 
flood risk and flood damage. As detailed in this 
chapter, as well as in certain portions of previous 
chapters of this report, some aspects of the overall 
plan are already being implemented in the form of 
existing and ongoing activities being carried out by 
and in the City that contribute toward realizing the 
City's flood mitigation goals and objectives. 

Environmentally Sensitive Lands 
Preservation Element 
Floodland management regulations and programs per­
form critical roles toward assuring that flood mitiga­
tion efforts are properly implemented. As detailed in 
Chapter II of this report, the City currently has several 
pertinent floodland management regulations and pro­
grams in place, most notably in the form of City 
zoning regulations and other ordinances, and environ­
mentally sensitive area and open space preservation 
policies. The large majority of the environmentally 
sensitive lands within the City of Brookfield, includ­
ing wetlands, woodlands, and flood lands, are under 
protective ownership and/or zoning. 

Floodplain Zoning and 
Wetland Preservation Zoning 
City floodland management regulations include the 
City's floodplain district zoning ordinance and wet­
land preservation zoning ordinance. The floodplain 

zoning ordinance is intended to preserve the flood­
water conveyance and storage capacity of floodplain 
areas within the City and to prevent the location of 
new flood-damage-prone development in flood hazard 
areas. The wetland preservation zoning ordinance 
seeks to maintain the stormwater and floodwater 
storage capacity of wetlands in the City and prohibits 
certain land uses detrimental to wetland areas. Details 
regarding each of these ordinances are set forth in 
Chapter II of this report. Implementation of these 
ordinances on an ongoing basis is an integral part of 
the City's flood mitigation strategy. 

Environmentally Sensitive Area and 
Open Space Preservation Actions 
As noted in Chapter II of this report, the preservation 
of environmental corridors and important natural fea­
tures can assist in the prevention of increased flood 
flows and associated problems. These areas often 
include the most significant floodplains and wetlands 
within a given area. The preservation of wetlands is of 
particular importance because wetlands often afford 
natural filtration and floodwater storage. In addition, 
the intrusion of intensive urban land uses into envi­
ronmentally sensitive areas may result in the creation 
of serious and costly problems, such as failing founda­
tions for pavements and structures, wet basements, 
excessive operation of sump pumps, excessive clear­
water infiltration into sanitary sewerage systems, and 
poor drainage. Destruction of ground cover may result 
in soil erosion, stream siltation, more rapid runoff, and 
increased flooding. 

The City has taken an active role in preserving the 
environmental corridors and isolated natural resource 
areas in the City as part of its park and open space 
planning program. Under full implementation of the 
actions envisioned under this program, the important 
natural resource features in the City would be pro­
tected and preserved for resource preservation and 
other open space purposes, as detailed in Chapter II of 
this report. The City's planned actions with regard to 
the preservation of wetlands and floodlands are set 
forth in Appendix A of this report. The wetland pres-
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ervation plan includes a plan component to acquire 
certain wetlands, including those associated with 
floodlands, for limited outdoor recreation use, chiefly 
to provide a proper setting for a recreation trail system 
proposed in the City's park and open space planning 
program. In addition, the City plan also recommended 
that certain other wetlands be acquired as part of the 
City's system of parks. The flood land preservation 
plan includes a provision that all undeveloped lands 
within the 100-year recurrence interval floodplain 
within the primary environmental corridor be pre­
served in natural open space uses and, where appro­
priate, be acquired by the City. 

As previously described, the City master plan com­
pleted in 1999 provides a guide to development and 
redevelopment in the City through the year 2020. That 
plan reinforces the City's previous actions with regard 
to the preservation of environmental lands. The, mas­
ter plan sets goals and objectives for preservation and 
appropriate uses of the environmentally sensitive lands 
which are consistent with the aforenoted wetland and 
floodland preservation programs. 

The actions already taken and planned to be taken by 
the City with regard to preserving and protecting envi­
ronmentally sensitive areas and open space areas thus 
constitute an integral part of the City's flood miti­
gation efforts. 

Stormwater Management Element 
Because of the interrelationship between stormwater 
management and floodland management, stormwater 
management actions are an important element of the 
flood mitigation plan. This element of the plan includes 
stormwater ordinances and related regulations, the 
development of a citywide stormwater management 
guide, and specific stormwater management actions . 
developed through detailed subwatershed stormwater 
management plans. 

Storm water-Related City Regulations 
The City, through a series of municipal ordinance 
provisions currently in place, seeks 1) to control dis­
charges to the municipal separate storm sewer system 
and 2) to limit storage within and alteration to flood­
prone and important stormwater drainage areas in the 
City. The specific provisions involved are noted in 
Chapter II of this report. The City has also enaded-a, 
construction site erosion control ordinance based on 
the State of Wisconsin model ordinance. During the 
year 2000, the City adopted a stormwater manage­
ment ordinance. The ordinance provides comprehen-
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sive procedures and regulations to control the adverse 
impacts of stormwater runoff from new development 
and redevelopment. As in the case of the floodplain 
and wetland preservation zoning provisions noted 
above, implementation of these ordinances on an 
ongoing basis is an integral part of the City's flood 
mitigation strategy. 

In addition to the City ordinance prOVISIons noted 
above, the City has in place several other ordinance 
provisions pertaining to stormwater management. 
These provisions include 1) a general erosion control 
ordinance; 2) guidelines for the dedication of wetlands 
or the payment of a fee to the City for the· purchase of 
wetlands; 3) a requirement that easements be dedi­
cated for drainageways and watercourses; 4) a require­
ment that storm sewers and ditches in subdivisions be 
properly sized for the lO-year storm; 5) a requirement 
that streets and highways not obstruct natural drain­
ageways; 6) a requirement that new or modified 
buildings have adequate drainage and not obstruct 
natural drainageways; and 7) a requirement regarding 
setbacks for all structures adjacent to a waterway not 
covered by City floodplain regulations. These regula­
tions are designed to help assure that stormwater does 
not increase downstream flows or aggravate flooding 
problems. 

City of Brookfield Storm water Management Guide 
As noted in Chapter III of this report, a stormwater 
management guide for the City of Brookfield was 
prepared in 1995. This guide, prepared with partial 
financial assistance from the Wisconsin Department 
of Natural Resources (WDNR) , was adopted by the 
City in October 1995 as the first step in a systematic, 
multiyear citywide stormwater management program. 
The guide identifies critical stormwater manage­
ment and stormwater management-related issues to be 
addressed following the time of its preparation 
and adoption; sets forth measures to respond to 
those issues concerning the quantity and quality of 
stormwater runoff, environmental protection, finance, 
equitable sharing of costs, maintenance, public infor­
mation and education, ordinances, and master plan­
ning for subwatersheds; and sets forth a practical 
program for implementing those recommendations. 
The City stormwater management guide, whose nine 
stormwater management goals are noted in Chapter III 
of this report, has served as an important precursor to 
the detailed subwatershed-Ievel planning efforts under­
taken by the City in cooperation with other units and 
agencies of government and other concerned parties 
and described in more detail below. The guide sets 



forth an implementation schedule, or sequence of 
actions; identifies units and agencies of government 
responsible for implementing the actions; and suggests 
how the implementation program could be financed. 
The subwatershed areas within the City were priori­
tized on a "need" basis for stormwater management 
action, with the Lower Menomonee River subwater­
shed given the highest priority and the South Branch 
of Underwood Creek subwatershed given the lowest 
priority. The City has continued to implement its 
adopted 1995 stormwater management guide through 
the development of detailed subwatershed stormwater 
and floodland management planning programs. 

Year 2020 Master Plan 
As previously described, the City's 2020 master plan 
includes specific stormwater management goals and 
objectives which reinforce the planning programs 
described in this chapter. The master plan recognizes 
the previously completed and ongoing planning and 
programming as the means to resolve flooding and 
stormwater management problems in the City. 

Storm water Management Measures 
Resulting from 1998 Storm water Analysis 
of Area Surrounding Intersection of 
124th Street and Congress Street (Lower 
Menomonee River subwatershed) 
A stormwater analysis of a 500-acre industrial area 
surrounding the intersection of 124th Street and Con­
gress Street and encompassing portions of the City of 
Brookfield, the City of Wauwatosa, and the Village of 
Butler was performed by Woodward-Clyde Consult­
ants and refined by the firm Ruekert & Mielke, Inc., 
in February 1998. This analysis was performed to 
determine 1) the approximate severity of flooding 
affecting the area involved and 2) the most practical 
and economical of a series of eight alternatives con­
sidered for abating the flooding in that area. The 
analysis has resulted in the identification of a 
preferred alternative. This alternative involves 1) the 
construction of a 5.5-acre detention facility located 
west of 127th Street and north of Lisbon Road; 2) 
installation of a 72-inch culvert to be located 300 feet 
north of and running parallel to an existing four-foot­
by-six-foot box culvert crossing the Union Pacific 
Railroad's Butler Yard; and 3) addition of a storm 
sewer located parallel to Congress Street that would 
connect the envisioned detention facility to the envi­
sioned 72-inch culvert. The invert of the proposed 
72-inch storm sewer would be approximately six and 
one-half feet lower than the existing box culvert in 
order to ensure proper drainage of all storm sewer 

systems tributary to it. Implementation of the pre­
ferred alternative is expected to reduce total property­
value loss in the City of Brookfield resulting from the 
two-year, 10-year, and tOO-year recurrence interval 
floods from, respectively, approximately $7.5 million, 
$9.0 million, and $11.0 million to $0, $1.0 million, 
and $3.0 million. The preferred alternative has an 
estimated capital cost of $3.3 million and an annual 
operation and maintenance cost of$150,000. 

The City of Brookfield has adopted the analysis report 
and the preferred alternative. During 1999, the storm­
water and flooding problems in this area and the alter­
native solutions to those problems were the subject of 
hearings by the State of Wisconsin Office of the Com­
missioner of Railroads. After taking testimony and 
holding the necessary hearings on the matter, the Rail­
road Commissioner issued an order that provided for 
either of two alternatives to be implemented. Those 
alternatives both include a detention facility, a new 
storm sewer along Congress Street in Brookfield 
through 124th Street ending near the railroad grade 
in Wauwatosa, and a new 72-inch-diameter culvert 
through the railroad grade. The City of Brookfield is 
proceeding to work with the Union Pacific Railroad 
Company and the City of Wauwatosa to implement 
the City's preferred alternative. 

Storm water Management Recommendations 
of Plan for Dousman Ditch and Underwood 
Creek Sub watersheds in the City of Brookfield 
and the Village of Elm Grove 
As noted in previous chapters of this report, a compre­
hensive stormwater and floodland management plan 
for the Dousman Ditch and Underwood Creek sub­
watersheds in the City of Brookfield and the Village 
of Elm Grove has recently been completed. This plan 
was prepared cooperatively by the Southeastern Wis­
consin Regional Planning Commission (SEWRPC) 
and Ruekert & Mielke, Inc., in cooperation with the 
City, the Village, and the WDNR. This plan consists 
of three elements: a water quality management ele­
ment, a stormwater drainage element, and a floodland 
management element. The water quality management 
and the stormwater drainage of the subwatershed­
level plan are combined into a single set of storm­
water management actions. 

The components of the stormwater management meas­
ures and their estimated capital and annual operation 
and maintenance costs are summarized in Table 9. 
The stormwater management measures are summar­
ized in graphic form on Map 11. Detailed descriptions 
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Table 9 

COMPONENTS AND COSTS OF SUBWATERSHED-LEVEL STORMWATER AND FlOODLAND MANAGEMENT 
PLAN ELEMENTS FOR THE DOUSMAN DITCH AND UNDERWOOD CREEK SUBWATERSHEDS 

IN THE CITY OF BROOKFIELD AND THE VILLAGE OF ELM GROVE 

Estimated Costa 

Annual 
Hydrologic Location of Operation and 

Unit Component Project and Component Designation and Description Capitalb Maintenancec 

Storm water Drainage Plan Element 

Dousman Ditch Subwatershed 

- - City of Brookfield 1. Dousman Ditch detention basin - -d - -
Culvert and Storm Sewer Conveyance Plan 

00-2 City of Brookfield 1. DD2C1-Replace 44 feet of 18-inch CMP $ 3,000 $ 0 
culvert under Patricia Lane at Calhoun Drive 
with 21-inch CMP 

2. DD2C 11 - Replace 108 feet of 21 ~inch concrete 11,000 0 
storm sewer in Lucy Circle north of Evergreen 
Court with 24-inch RCP storm sewer 

Subtotal 00-2 $ 14,000 $ 0 

Culvert, Roadside Swale, and Storm Sewer Conveyance Plan 

00-5 Village of Elm Grove 1. DD5C24- Replace 1 65 feet of 18-inch CMP $ 40,000 $ 90 
culvert on N. Verdant Drive north of Watertown 
Plank Road with twin 22-inch by 36-inch CMPA 

2. DD5C25-Retain the 38-foot-long, twin 33-inch 10,000 40 
by 49-inch CMPA culverts crossing N. Verdant 
Drive north of Watertown Plank Road and add 
two parallel 22-inch by 36-inch CMPA 

3. DD5C33/A-Retain one 257-foot-long, 48-inch 210,000 70 
CMP culvert and one 257-foot-long, 36-inch 
CMP north of Watertown Plank Road east of 
Pilgrim Parkway and add a 270-foot-long, four-
foot by eight-foot reinforced concrete (RC) box 

4. DD5C33D/E-Retain the two 52-toot-long, 49- 45,000 20 
inch by 33-inch CMPA culvert crossing Pilgrim 
Parkway north of Watertown Plank Road and 
add a 60-foot-long, four-foot by eight-foot 
RC box 

Subtotal $ 305,000 $ 220 

City of Brookfield 5. DD5C26-Replace 30 feet of 15-inch CMP $ 2,000 $ 0 
culvert crossingMt. Vernon Avenue west of 
Westmoor Drive .with 18-inch CMP 

Subtotal 00-5 $ 307,000 $ 220 

Storm Sewer Conveyance Plan 

00-7 Village of Elm Grove 1. DD7C3-Replace 318 feet of 24-inch storm $ 55,000 $ 0 
sewer east of Briaridge Court with 27-inch by 
44-inch RCPA storm sewer 

2. DD7C4-Replace 295 feet of 24-inch 51,000 0 
corrugated polyethylene storm sewer west of 
Briaridge Court with 27-inch by 44-inch RCPA 
storm sewer 

Subtotal 00-7 $ 106,000 $ 0 
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Table 9 (continued) 

Estimated Costa 

Annual 
Hydrologic Location of Operation and 

Unit Component Project and Component Designation and Description Capitalb Maintenancec 

Storm Sewer Conveyance and Building Acquisition Plane 

DD-S City of Brookfield 1. DDSC5-Replace 400 feet of 24-inch $ 70,000 $ 0 
Indianwoodl corrugated polyethylene storm sewer with 27-
Onondaga inch by 44-inch RCPA storm sewer 

Area 

2. House and lot acquisition 270,000 0 

3. Lot and ditch regrading and landscaping 15,000 500 

Subtotal $ 355,000 $ 500 

Storm Sewer and Swale Conveyance with Structure Floodproofing Plan 

DO-S Village of Elm Grove 1. Replace 340 feet of 15-inch-diameter CMP $ 97,000 $ 600 
Victoria Circle storm sewer in Victoria Circle North with 1.400 

North Area feet of lS-inch-diameter PVC storm sewer and 
add a 50-foot-long, 12-inch-diameter PVC 
wetland outlet with a backwater gate 

2. Construct a 570-foot-long, grass-lined, 50,OOOf 300 
trapezoidal overflow swale with one vertical on 
four horizontal side slopes and a 60-foot-wide 
bottom 

3. Floodproof two houses on the north side of 23,000 200 
Victoria Circle North 

Subtotal $ 170,000 $ 1,100 

Subtotal DD-S $ 525,000 $ 1,600 

Storm Sewer and Culvert Conveyance Plan 

00-9 City of Brookfield 1. DD9C lS-Replace 630 feet of lS-inch CMP $ 72,000 $ 0 
storm sewer on Gebhardt Road between Church 
View Drive and Alverno Drive with 27-inch RCP 
storm sewer 

2. DD9C 1 2 - Replace 247 feet of twin 21-inch 56,000 0 
storm sewer at Eileen Court north of Gebhardt 
Road with twin 27~inch RCP storm sewer 

Subtotal $ 12S,OOO $ 0 

Village of Elm Grove 3. DD9C30-Replace 42 feet of lS-inch CMP $ 4,000 $ 0 
culvert crossing Pilgrim Parkway north of 
Gebhardt Road with 30-inch CMP 

Subtotal 00-9 $ 132,000 $ 0 

Subtotal Dousman Ditch Subwatershed $ l,OS4,OOO $ l,S20 

Underwood Creek Subwatershed 

Storm Sewer and Culvert Conveyance Plan 

UC-l City of Brookfield 1. UC-l C37 - Replace 59 feet of 15-inch storm $ 7,000 $ 0 
sewer crossing Kings View Lane north of 
Burleigh Boulevard with lS-inch by 29-inch 
RCPA storm sewer 

2. UC-l C19-Replace 3S9 feet of 16-inch- 34,000 0 
diameter cast iron storm sewer east of Smith 
Drive south of Luella Drive with 18-inch RCP 
storm sewer 

3. Replace 44 feet of 1 8-inch CMP culvert 4,000 0 
crossing Smith Drive south of Luella Drive with 
1 S-inch RCP culvert 
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Table 9 (continued) 

Estimated Costa 

Annual 
Hydrologic Location of Operation and 

Unit Component Project and Component Designation and Description Capitalb Maintenancec 

UC-1 City of Brookfield 4. Replace 175 feet of eight-inch concrete storm $ 15,000 $ 0 
(continued) (continued) sewer located south of Luella Drive and east of 

Smith Drive with 1S-inch RCP storm sewer 

5. UC-1 C29 - Replace 166 feet of 1S-inch storm 16,000 0 
sewer in drainage easement north of Burleigh 
Road east of Marti Lane with 21-inch storm 
sewer 

Subtotal UC-1 $ 76,000 $ 0 

Culvert Conveyance Plan 

UC-2 City of Brookfield 1. UC-2C7 -Replace 41 feet of 1S-inch storm $ 4,000 $ 0 
sewer crossing Hillsdale Drive north of W. North 
Avenue with 21-inch RCP storm sewer 

Subtotal UC-2 $ 4,000 $ 0 

Storm Sewer Conveyance Plan 

UC-4 City of Brookfield 1. UC4C 17 - Replace 530 feet of 1S-inch RCP $ 55,000 $ 0 
storm sewer in drainage easement between San 
Raphael Drive and Pomona Road with 24-inch 
RCP storm sewer 

2. UC4C1S-Replace 210 feet of 21-inch RCP 24,000 60 
storm sewer in drainage easement between 
Pomona Road and Underwood Creek with 27-
inch RCP storm sewer 

Subtotal UC-4 $ 79,000 $ 60 

Storm Sewer Conveyance Plan 

UC-5 City of Brookfield 1. UC5C30- Replace 249 feet of 1S-inch RCP $ 40,000 $ 0 
storm sewer in Westwood Drive with 24-inch-
high by 3S-inch-wide RCP HE storm sewer 

2. UC5C30A- Retain 195 feet of 21-inch RCP 20,000 110 
storm sewer in Westwood Drive and add a 
parallel 24-inch diameter RCP storm sewer at a 
slope of 0.10 percent 

3. UC5C31-Retain 14S feet of 24-inch RCP 15,000 100 
storm sewer in a drainage easement between 
Westwood Drive and the North Branch of 
Underwood Creek and add a parallel 24-inch 
diameter RCP storm sewer 

4. UC5C21-Retain 95 feet of 24-inch RCP storm 10,000 SO 
sewer in the intersection of Crestview Circle 
and Westwood Drive and add a parallel 24-inch 
diameter RCP storm sewer 

5. UC5C22-Retain 200 feet of 27-inch RCP storm 23,000 110 
sewer in a drainage easement between the 
intersection of Westwood Drive and Crestview 
Circle and the North Branch of Underwood 
Creek and add a parallel 27-inch diameter RCP 
storm sewer 

Subtotal UC-5 $ 10S,000 $ 400 
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Table 9 (continued) 

Estimated Costa 

Annual 
Hydrologic Location of Operation and 

Unit Component Project and Component Designation and Description Capitalb Maintenancec 

Storm Sewer Conveyance Plan 

UC 6 City of Brookfield 1. UC6C4-Rep/lace the existing 587-foot-long, $ 62,000 $ 0 
24-inch-diameter CMP in San Marcos Drive and 
in a drainage easement between San Marcos 
Drive and Sunny View Lane with 27-inch RCP 
storm sewer 

2. UC6C5-Replace the 51-foot-long, 27-inch- 15,000 0 
diameter CMP and the 77-foot-long, 27-inch-
diameter RCP in Sunny View Lane with 27-inch-
diameter RCP laid at a constant slope 

3. UC6C7-Replace the 310-foot-long, 27-inch- 39,000 0 
diameter RCP in a drainage easement northeast 
of East View Court with 30-inch-diameter RCP 
storm sewer 

4. UC6C8- Replace the 243-foot-long, 30-inch- 36,000 0 
diameter storm sewer in the drainage easement 
west of San Juan Trail and in San Juan Trail 
with 36-inch-diameter RCP storm sewer 

5. UC6C9- Replace the 201-foot-long, 36-inch- 36,000 0 
diameter RCP in the drainage easement 
between San Juan Trail and the North Branch 
with 42-inch-diameter RCP storm sewer 

6. Replace the 206-foot-long, 12-inch-diameter 20,000 0 
RCP storm sewer in a drainage easement west 
of San Juan Trail and north of W. Burleigh Road 
with 21-inch-diameter RCP storm sewer 

7. Replace the 226-foot-long, 15-inch-diameter 26,000 0 
RCP storm sewer in San Juan Trail and in an 
easement to the east of San Juan Trail with 27-
inch-diameter RCP storm sewer 

8. Replace the 258-foot-long, 12-inch-diameter 22,000 0 
RCP storm sewer flowing from south to north 
on the east side of Lilly Road opposite BEHS 
with 18-inch-diameter RCP storm sewer 

9. Replace the 260-foot-long, 15-inch-diameter 23,000 0 
RCP storm sewer flowing from north to south 
on the east side o(Lilly Road opposite BEHS 
with 18-inch-diameter RCP storm sewer 

10. UC6C1 O-Replace the 607-foot-long, 18-inch- 60,000 0 
diameter RCP storm sewer in Lilly Road and the 
BEHS north parking lot with 21-inch-diameter 
RCP storm sewer 

11. UC6C11-Replace the 425-foot.-long, 18-inch- 53,000 0 
diameter RCP storm sewer in the BEHS north 
parking lot with 30-inch-diameter RCP storm 
sewer 

12. UC6C 12 - Replace the 305-foot-long, 18-inch- 46,000 0 
diameter RCP storm sewer in the BEHS north 
parking lot with 36-inch-diameter RCP storm 
sewer 

13. UC6CAA-Replace the 44-foot-long, 12-inch- 2,000 0 
diameter CMP storm sewer under Lilly Road just 
south of W. Burleigh Road with a 15-inch CMP 

Subtotal UC-6 $ 440,000 $ 0 
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Table 9 (continued) 

Estimated CC?sta 

Annual 
Hydrologic Location of Operation and 

Unit Component Project and Component Designation and Description Capitalb Maintenancec 

Storm Sewer Conveyance and Pumping Plan 

UC-7 City of Brookfield 1. Replace the existing 250-foot-long, 12-inch- $ 48,000 $ 0 
diameter RCP storm sewer in Carson Court with 
27-inch-high by 44-inch-wide RCPA storm 
sewer 

2. Replace the 25-foot-long, 12-inch-diameter RCP 4,000 0 
along Oakhill Lane northeast of Carson Court 
with 23-inch-high by 36-inch-wide RCPA storm 
sewer 

3. Replace the 67-foot-long, 15-inch-diameter 11,000 0 
polyvinyl chloride (PVC) storm sewer under 
Oakhill Lane near its intersection with 
Thornapple Lane with 23-inch-high by 36-inch-
wide RCPA storm sewer 

4. Replace the 63-foot-long, 1 5-inch-diameter RCP 12,000 0 
under Carson Court at its intersection with 
Oakhill Lane with 27-inch-high by 44-inch-wide 
RCPA storm sewer 

5. UC7C12-Replace the 539-foot-long, 18-inch- 103,000 ° diameter storm sewer along Oakhill Lane 
southwest of Carson Court with 27-inch-high 
by 44-inch-wide RCPA 

6. UC7C12B-Replace the 464-foot-long, 18-inch- 103,000 ° diameter RCP along Oakhill Lane with 31-inch-
high by 51-inch-wide RCPA storm sewer 

7. UC7C 12C-Replace the 33-foot-long, 30-inch- 7,000 60 
diameter CMP under Lilly Road at Oakhill Lane 
with 31-inch-high by 51-inch-wide RCPA storm 
sewer 

8. UC7D7A-Modify the 400-foot-long swale 6,000 200 
along the north side of Oakhill Lane between 
Lilly Road and EI Rancho Drive to have a 
parabolic shape approximating a trapezoid with 
a seven-foot-wide bottom and one vertical on 
two horizontal side slopes 

9. UC7C1 O-Replace the 48-foot-long, 24-inch- 21,000 0 
diameter CMP culvert under EI Rancho Drive at 
its intersection with Oakhill Lane with a double 
31-inch-high by 51-inch-wide RCPA 

10. Construct stormwater pumping station with 1,830,000 8,500 
100 cfs pumping capacity 

11. 600 feet of 48-inch-diameter RCP force main 130,000 200 

12. 755 feet of 48-inch-diameter storm sewer 160,000 200 
draining to pump station 

13. 500 feet of 54-inch-diameter storm sewer 120,000 100 
draining to pump station 

14. Grade lot at 13830 Adelaide Lane to drain 10,000 ° toward street 

Subtotal UC-7 $ 2,565,000 $ 9,200 
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Table 9 (continued) 

Estimated Costa 

Annual 
Hydrologic Location of Operation and 

Unit Component Project and Component Designation and Description Capitalb Maintenancec 

Storm Sewer and Culvert Conveyance Plan 

UC-8 Village of Elm Grove 1. UC-8C3 - Replace the 77-foot-long, 21-inch- $ 15,000 $ 0 
diameter CMP culvert under Fairhaven 
Boulevard at Wrayburn Road with a 27-inch-
high by 44-inch-wide RCPA culvert 

2. UC-8C7 - Replace the 44-foot-long, 18-inch- 6,000 0 
diameter CMP culvert crossing the southern 
lanes of Wrayburn Road between Arrowhead 
Court and Fairhaven Boulevard with an 18-inch-
high by 29-inch-wide RCPA culvert 

3. UC-8C13-Replace the 53-foot-long, 18-inch- 4,000 0 
diameter CMP under the southern lanes of 
Wrayburn Road on the east side of Arrowhead 
Court with a 27-inch diameter CMP culvert 

4. UC-8C 14-Replace the 51-foot-long, 18-inch- 6,000 0 
diameter CMP under the northern lanes of 
Wrayburn Road on the east side of Arrowhead 
Court with a 24-inch-high by 35-inch-wide 
CMPA culvert 

5. UC-8C16-Replace the 52-foot-long, 18-inch- 13,000 100 
diameter CMP under the northern lanes of 
Wrayburn Road on the' west side of Arrowhead 
Court with two, parallel 18-inch-high by 29-
inch-wide RCPA culverts 

6. UC-8C25- Replace the 221-foot-long, 18-inch- 23,000 0 
diameter CMP culvert along the west side of 
Hollyhock Lane at its intersection with 
Wrayburn Road with an 18-inch-high by 29-
inch-wide CMPA culvert 

7. UC-8C26- Replace the 180-foot-long, parallel 91,000 0 
double 33-inch-high by 48-inch-wide CMPA 
culverts in the Wrayburn Tributary under 
Hollyhock Lane with two, parallel 36-inch-high 
by 58-inch-wide RCPA culverts 

8. Replace the 630-foot-long, 15-inch-high by 21- 73,000 0 
inch-wide CMPA located outside of the public 
right-of-way between Lee Court and Wrayburn 
Road with a 42-inch-diameter CMP 

9. Replace the 82-foot-long, 12-inch-diameter 7,000 0 
CMP storm sewers under Wrayburn Road and 
San Fernando Drive with a 1 5-inch-diameter 
RCP storm sewer 

10. Replace the 327-foot-long, 15-inch-diameter 28,000 0 
CMP storm sewer along the north side of 
Wrayburn Road between San Fernando Drive 
and the Wrayburn Tributary with a 15-inch-
diameter RCP storm sewer 

11. Install 410 feet of 1 5-inch-diameter RCP storm 41,000 200 
sewer from the south side of Lloyd Street 
through and San Fernando Drive and in an 
easement to be obtained between San Fernando 
Drive and a tributary to the Wrayburn Tributaryf 
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Table 9 (continued) 

Estimated Costa 

Annual 
Hydrologic Location of Operation and 

Unit Component Project and Component Designation and Description Capitalb Maintenancec 

UC-8 Village of Elm Grove 12. Install 65 feet of 1 5-inch-diameter RCPA storm $ 89,000 $ 400 
(continued) (continued) sewer, followed by 230 feet of 18-inch-

diameter RCP storm sewer, followed by 315 
·feet of 18-inch-high by 29-inch-wide RCPA 
storm sewer from the north side of Garfield 
Street to the north side of Lloyd Street, across 
San Fernando Drive, and then in an easement to 
be obtained between San Fernando Drive and 
the tributary to the Wrayburn Tributaryg 

Subtotal $ 396,000 $ 700 

City of Brookfield 13. UC-7C21 h_ Replace the 74-foot-long, 21-inch- $ 11,000 $ 0 
diameter RCP culvert under N. 131 st Street on 
the north. side of W. North Avenue with two, 
parallel 24-inch-diameter RCP culverts 

Subtotal UC-8 $ 407,000 $ 700 

Storm Sewer and Culvert Conveyance Plan 

UC-9 Village of Elm Grove 1. UC9-C1 -Replace the 44-foot-long, 18-inch- $ 5,000 $ 0 
diameter CMP culvert under Fairhaven 
Boulevard at Elmhurst Parkway with a 24-inch-
high by 35-inch-wide CMPA culvert 

2. UC9-C2- Replace the 31-foot-long, 18-inch- 4,000 0 
diameter CMP culvert under Shady Lane at 
Elmhurst Parkway with a 24-inch-high by 35-
inch-wide CMPA culvert 

3. UC9-C3 - Replace the 37 -foot-long, 21-inch- 5,000 0 
diameter CMP culvert under Blue Ridge 
Boulevard at Elmhurst Parkway with a 29-inch-
high by 42-inch-wide CMPA culvert 

4. UC9-C6-Replace the 438-foot-long, 27-inch- 111,000 $ 0 
high by 42-inch-wide CMPA storm sewer 
located between the northern and southern 
lanes of Elmhurst Parkway just west of Notre 
Dame Boulevard with a 36-inch-high by 58-
inch-wide RCPA storm sewer 

5. UC9-C8 and UC9C11-Replace the 962-foot- 284,000 0 
long, 27-inch-high by 42-inch-wide CMPA 
storm sewer located between the northern and 
southern lanes of Elmhurst Parkway between 
Church Street and Legion Drive with a 40-inch-
high by 65-inch-wide RCPA storm sewer 

Subtotal UC-9 $ 409,000 $ 0 

Structure Floodproofing Plan 

UC-10 Village of Elm Grove 1. Regrade and repave eastern driveway area at $ 45,000 $ 0 
Elm Grove apartment complex to flood proof 
basement parking garages at two apartment 
buildings 

Subtotal UC-1 0 $ 45,000 $ 0 

Culvert and Swale Conveyance Plan 

UC-11 Village of Elm Grove 1. UC11 C8-Replace the 176-foot-long, $ 34,000 $ 0 
combination 15-inch-diameter RCP and 24-inch-
diameter CMP culvert located west of 
Grandview Drive with a 27-inch-high by 44-
inch-wide RCPA culvert 
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Table 9 (continued) 

Estimated Costa 

Annual 
Hydrologic Location of Operation and 

Unit Component Project and Component Designation and Description Capitalb Maintenancec 

UC-ll Village of Elm Grove 2. UCll Cl O-Replace the 55-foot-long, 21-inch- $ 79,000 $ 100 
(continued) (continued) high by 36-inch-wide CMPA culvert under 

Kurtis Drive with two parallel 205-foot-long, 27-
inch-high by 44-inch-wide RCPA culverts 

3. UCll C14-Replace the 37-foot-long, 15-inch- 6,000 0 
diameter CMP culvert under Sunny Slope Road 
north of Watertown Plank Road with a 23-inch-
high by 36-inch-wide RCPA culvert 

Subtotal UC-ll $ 119,000 $ 100 

Culvert Conveyance Plan 

UC-13 Village of Elm Grove 1. UC13C3-Replace the 48-foot-long, 15-inch- $ 3,000 $ 0 
diameter CMP culvert under Gremoor Drive just 
west of N. 124th Street with an 18-inch-
diameter CMP culvert 

2. UC13C4- Replace the 100-foot-long, 18-inch- 16,000 0 
diameter CMP culvert under Walnut Street just 
west of N. 124th Street with a 14-inch-high by 
22-inch-wide RCPA culvert 

Subtotal UC-l 3 $ 19,000 $ 0 

UC-14 Village of Elm Grove 1. Replace the 55-foot-long, 12-inch-diameter $ 4,000 $ 0 
CMP culvert on the west side of Longwood 
Avenue at Centa Lane with a 24-inch-diameter 
CMP culvert 

2. Replace the 35-foot-long, 18-inch-diameter 3,000 0 
CMP culvert under Longwood Avenue at Centa 
Lane with a 24-inch-diameter CMP culvert 

3. UC 14C 1 - Replace the 332-foot-long, 15- and 26,000 0 
18-inch-diameter CMP culvert along the north 
side of Centa Lane between Longwood Avenue 
and Woodside Lane with a 24-inch-diameter 
CMP culvert 

Subtotal UC-14 $ 33,000 $ 0 

Subtotal Underwood Creek Subwatershed $ 4,304,000 $10,460 

- - - - Subtotal Stormwater Drainage Plan Element $ 5,388,000 $12,280 

Water Quality Management Plan Element 

Dousman Ditch Detention Basin with Increased Street Sweeping in Critical Areas 

- - City of Brookfield 1. 19-acre, 87-acre-foot detention basin $ 3.780,OOOi $ 9,000 

- - City of Brookfield 2. Access roads/baffles 120,000 0 

- - City of Brookfield 3. Open channel to convey runoff to pond 100,000 0 

- - City of Brookfield 4. Land acquisition 90,OOOj 0 

- - Village of Elm Grove 5. Street sweeping (23 curb-miles)k 6,000 7,000 
City of Brookfield 

- - Village of Elm Grove 6. Site-specific controls for new development or - -I - -I 

City of Brookfield redevelopment 

- - Village of Elm Grove 7. Development or expansion of public education - -I - -I 

City of Brookfield programs and resultant improved urban 
"housekeeping" practices 

- - Village of Elm Grove 8. Strict enforcement of construction erosion - -I - -I 

City of Brookfield control ordinances 
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Table 9 (continued) 

Estimated Costa 

Annual 
Hydrologic Location of Operation and 

Unit Component Project and Component Designation and Description Capitalb Maintenancec 

-- Village of Elm Grove 9. Limited streambank stabilization --I - -I 

City of Brookfield 

- - Village of Elm Grove 10. Reduced application of street sand - -I --I 
City of Brookfield 

- - -- Subtotal Water Quality $ 4,096,000 $16,000 
Management Plan Element 

Floodland Management Plan Element 

Limited Dousman Ditch Detention Storage, Underwood Creek Overflow Channel and 
Diversion, and Compensating Storage with Structure Floodproofing and Removal 

-- City of Brookfield 1. Dousman Ditch detention basin i -- --
- - City of Brookfield 2. Land acquisition $ 260,OOOj - -
- - Village of Elm Grove 3. Construct 4,1 OO-foot-Iong, grass lined overflow 1,400,000 --

channelm 

- - Village of Elm Grove 4. Install three parallel 31-foot-long, four-foot-high 85,000 - -
by 10-foot-wide reinforced concrete box 
culverts in the overflow channel at Marcella 
Avenue 

- - Village of Elm Grove 5. Install two parallel 28-foot-long, five-foot-high $ 140,000 - -
by 10-foot-wide reinforced concrete box 
culverts in the overflow channel at the Village 
Hall Drive 

-- Village of Elm Grove 6. Install 5,400-foot-long, double six-foot-high by 9,300,000 - -
seven-foot-wide reinforced concrete box 
diversion culverts 

- - Village of Elm Grove 7. Easements for diversion culverts 100,000 --
- - Village of Elm Grove 8. Provide 35 acre-feet of excavated storage in the 1,500,000 --

Village Park 

-- City of Brookfield 9. Provide 14 acre-feet of excavated storage along 640,000 --
Underwood Creek in Brookfield upstream of W. 
North Avenue 

-- City of Brookfield 10. Purchase six houses in Brookfield for construc- 900,000 - -
tion of storage area upstream of W. North 
Avenue 

- - Village of Elm Grove 11. Floodproof one house in Brookfield and two in 35,000 --
City of Brookfield Elm Groven 

- - Village of Elm Grove 12. Floodproof three apartment buildings in Elm 10,000 - -
Groveo 

- - Village of Elm Grove 13. Floodproof one commercial building in Brook- 215,000 - -
City of Brookfield field and seven in Elm GroveP 

- - Village of Elm Grove 14. Pilgrim Parkway road grade raise and associated 50,000 - -
culverts 

-- City of Brookfield 15. Clearwater Drive culvert replacement, road 120,000 - -
grade raise, and provision of one acre-foot of 
floodwater storage volumeq 

- - -- Subtotal Floodland Management Plan Element $14,755,OOOr,s $36,000 

- - - - Total Stormwater and $24,239,000 $64,280 
Floodland Management Plan 
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Table 9 (continued) 

aCosts based upon 1998 Engineering News-Record Construction Cost Index = 6,740. 

blncludes 35 percent for engineering, administration, and contingencies. 

cOperation and maintenance costs are listed as $0 when an existing component is replaced with a component having similar operation 
and maintenance costs. 

dThe costs for this detention basin are assigned to the water quality and floodland management elements of the plan, but the basin is 
listed here to emphasize that it is also an important component of the stormwater drainage system. 

eThe possibility of installing a large culvert to convey flows up to the peak rate of runoff from a 1 DO-year storm and to eliminate the 
need to acquire a house and lot could be considered in the plan implementation/final design stage. 

flncludes removal of abandoned tennis court at Pilgrim Park Middle School. 

gEasement assumed to cost $5,000. 

hMost runoff tributary to this culvert drains to Hydrologic Unit UC-8, but some drains to UC-7, thus, it was assigned to UC-7 when it 
was designated. 

iA cost of $1,800,000 was assigned to the detention basin under the water quantity control element in Chapter V of SEWRPC 
Community Assistance Planning Report No. 236, A' Stormwater and Floodland Management Plan for the Dousman Ditch and 
Underwood Creek Subwatersheds in the City of Brookfield and the Village of Elm Grove, Waukesha County, Wisconsin, December 
1999, to enable a consistent comparison with the other floodland management alternatives. However, because it would be necessary 
to spend the $1,800,000 to construct the wet basin for quality control, it is assigned to the water quality management plan element in 
this table. If during the facilities design stage it is determined that an impervious liner is required for the wet detention basin, this cost 
would be increased by about $600,000. 

hand acquisition cost apportioned between floodland and water quality management elements. 

kSweep every four weeks between April 1 and October 31. 

I No specific costs estimated. 

mThe overflow channel would be located on six existing outlots and in the Village park. It would be necessary to obtain easements 
from the owners of the outlots. The cost of such easements would be determined in negotiations between the Village and the owners. 
Thus, no costs were assigned to obtaining those easements. 

nOne house to be flood proofed under Alternative No. 11 as described in Chapter V of SEWRPC Community Assistance Planning Report 
No. 236, A Stormwater and Floodland Management Plan for the Dousman Ditch and Underwood Creek Sub watersheds in the City of 
Brookfield and the Village of Elm Grove, Waukesha County, Wisconsin, December 1999, would be eliminated from the floodplain 
through implementation of recommended storm water drainage measures. One house to be purchased under Alternative No. 11 has 
already been purchased and removed. Thus, no costs are included here for those two houses. 

°Three additional apartment buildings in Elm Grove would be on the edge of the 100-year floodplain, but flood proofing would probably 
not be required. 

PThree additional commercial buildings in Elm Grove would be on the edge of the 100-year floodplain, but flood proofing would 
probably not be required. One commercial building in Elm Grove that was to be flood proofed under Alternative No. 11 in Chapter V of 
SEWRPC Community Assistance Planning Report No. 236, A Storm water and Floodland Management Plan for the Dousman Ditch and 
Underwood Creek Sub watersheds in the City of Brookfield and the Village of Elm Grove, Waukesha County, Wisconsin, December 
1999, has been purchased (American Legion Hall). Thus, no cost is included here for that building. 

qSee the later section of this chapter that describes alternative and recommended plants for the Clearwater Drive area. 

rThe estimated lower limit cost for this alternative is $13,815,000. That cost is based on an optimistic assumption that the excavated 
soil could be used as topsoil and/or peat for landscaping and would be hauled from the site free of charge. 

slf the buildings to be flood proofed were purchased and demolished, the cost of this alternative plan would increase by about 
$7,450,000. 

Source: SEWRPC. 
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Map 11 

STORMWATER AND FLOODLAND MANAGEMENT 
PLAN ELEMENTS FOR THE DOUSMAN DITCH 
AND UNDERWOOD CREEK SUBWATERSHEDS 

IN THE CITY OF BROOKFIELD AND 

00-1 

THE VILLAGE OF ELM GROVE 

CORPORATE LIMIT BOUNDARY 

HYDROLOGIC UNIT BOUNDARY 

HYDROLOGIC UNIT IDENTIFICATION 

HYDROLOGIC UNIT OUnET 

l00-YEAR RECURRENCE INTERVAL FLOODPlAIN 
PlANNED LAND USE AND PROPOSED CHANNEL CONDITIONS 

PROPOSED DUAL-PURPOSE 'A£T DETENTION BASIN 

EXISTlNG STORM SEVYER OR CULVERT 

EXISTING OPEN CHANNEL OR FLOW PATH 

PROPOSED REPLACEMENT STORM SE\O\O£R OR CULVERT 

PROPOSED STORM SEVVER OR CULVERT 

PROPOSED GRASS-lINED TRAPEZOIDAL S\'IW.E 

A PROPOSED 8AC~TER GATE 

• • • •• PROPOSED 48-INCH FORCE MAIN 

PROPOSED OVERFLOW CHANNEL 

PROPOSED DIVERSION BOX CULVERT 

_ PROPOSED ROAD GRADE RAISE 

~ EXISTlNG DRY DETENTION BASIN 

E'Z:a PROPOSED COMPENSATING STORAGE AREA 

• 

SMEP STREETS EVERY FOUR MEKS FROM 
APRIL 1 TO OCTOBER 31 

BUILDING PROPOSED TO BE FlOOOPROOFEO 

BUILDING PROPOSED TO BE PURCHASED FOR 
CONSTRUCnON OF FLOODWATER STORAGE AREA 

ACQUIRE ONE HOUSE AND LOT NEAR ONONDAGA CIRCLE 
AND INOIAN'.\QOD DRIVE AND REGRADE LOT TO ENABLE 
RUNOFF TO BE CONVEYED TO THE 'AlETIAND ALONG 
DOUSMAN DITCH 

PROPOSED STORMWATER PUMPING STATION 

[:=I SURFACE WATER 

NOTE THE STUDY AREA CONSISTS OF THE ENnRE 
DOUSMAN DITCH SUB!AATERSHED AND THE 
MUKESHA COUNTY PORnON OF THE 
UNDERWOOD CREEK SUBWATERSHEO. 

Source: SEWRPC. 



of the stormwater management actions for each of the 
hydrologic units in the subwatershed areas involved 
are set forth in the subwatershed-Ievel plan report. 

The stormwater management recommendations call 
for the following: 1) construction of a dual-purpose 
wet detention basin with a permanent pond area of 19 
acres along the upper reach of Dousman Ditch west of 
Pilgrim Parkway and north of Wisconsin Avenue 
extended, in the City of Brookfield; 2) provision of 
new or replacement culverts and storm sewers at 
potential problem areas throughout the watershed 
areas concerned; 3) limited swale modification; 4) 
acquisition of one house and the associated lot on 
Indianwood Drive in the City; 5) floodproofing of two 
houses along Victoria Circle North in the Village of 
Elm Grove; 6) construction of a stormwater pumping 
station with a capacity of 100 cubic feet per second 
along the east side of Lilly Road, north of W. North 
Avenue, in the City; and 7) increased sweeping of 
about 23 curb-miles of streets in critical land use areas 
in both the City and the Village. The wet detention 
basin would provide about 23 acre-feet of floodwater 
storage and an 87-acre-foot permanent pond for the 
control of nonpoint source pollution, and would pro­
vide control of runoff from areas of planned develop­
ment. Nonpoint source pollution from all remaining 
areas to be developed and from areas to be redevel­
oped in the subwatershed areas concerned would also 
be controlled through a series of actions including 
1) construction of the recommended detention basin, 
2) construction site erosion control measures, and 
3) site-specific "best management" practices to reduce 
the washoff of pollutants. Implementation of the 
stormwater management plan element would provide 
controls on runoff from about 73 percent of the 
critical land uses in the subwatershed areas concerned 
and all areas of new development or redevelopment. 

In addition to providing control of nonpoint source 
pollution, the detention basin would also serve as an 
important component of the area's stormwater drain­
age system. Full implementation of the recommended 
stormwater drainage measures would provide the 
subwatershed areas involved with a minor stormwater 
drainage system adequate to convey and/or store run­
off from storms with recurrence intervals up to and 
including 10 years and to generally provide an accept­
able level of traffic service and access to property 
during such storms. Implementation of the recom­
mended drainage measures would also avoid direct 

flooding of inhabited buildings during storms with 
recurrence intervals up to and including 100 years. 
The selected measures would help to mitigate, but not 
eliminate, flooding of basements due to sanitary sewer 
backup. Other measures directed toward reduction of 
infiltration and inflow to sanitary sewers would be 
required to fully alleviate sanitary sewer backup prob­
lems in the subwatershed areas involved. 

The estimated capital cost of implementing the sub­
watershed-level stormwater management plan ele­
ments for the Dousman Ditch and Underwood Creek 
subwatersheds within the City of Brookfield and the 
Village of Elm Grove is about $9.5 million (see 
Table 9). Of this total estimated capital cost, about 
$4.1 million would be incurred in implementing the 
water quality management plan element and about 
$5.4 million would be incurred in implementing the 
stormwater drainage plan element. The estimated 
annual operation and maintenance costs of imple­
menting the subwatershed-level stormwater manage­
ment plan elements for the areas involved is about 
$28,000. 

Storm water Management Recommendations 
of Other Subwatershed-Level Plans 
for City of Brookfield 
In addition to the aforementioned detailed sub water­
shed-level stormwater management measures for the 
area surrounding the intersection of 124th Street and 
Congress Street in the Cities of Brookfield and 
Wauwatosa and the Village of Butler and for the 
Dousman Ditch and Underwood Creek subwatershed 
areas in the City of Brookfield and the Village of Elm 
Grove, the City of Brookfield has begun the prepa­
ration of similarly detailed subwatershed-Ievel storm­
water management plans for the remainder of the 
City. These work efforts, like the completed subwater­
shed-level efforts, will refine and detail the adopted 
watershed plans for the Fox River and Menomonee 
River watersheds with regard to the subwatershed 
areas involved. These plans are expected to be 
completed by early in 2002. 

Floodland Management Element 
In addition to the other elements of the flood miti­
gation plan for the City of Brookfield, mitigation 
measures specifically pertaining to floodland man­
agement are included under the plan. These measures 
constitute the floodland management element of the 
plan. 
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Floodland Management Recommendations 
of Plan for Dousman Ditch and Underwood 
Creek Subwatersheds in the City of Brookfield 
and the Village of Elm Grove 
As noted above, the recently completed compre­
hensive stormwater and floodland management plan 
for the Dousman Ditch and Underwood Creek sub­
watersheds in the City of Brookfield and the Village 
of Elm Grove includes a floodland management ele­
ment. This element contains a series of recommended 
floodland management measures for the subwatershed 
areas involved. 

The components of the floodland management meas­
ures and their estimated capital and annual pperation 
and maintenance costs are summarized in Table 9. 
The recommended floodland management components 
are shown in detail on Maps 12 and 13 and in sum­
mary form in the context of the overall subwatershed­
area-specific recommendations for the areas involved 
on Map 11. Detailed descriptions of the recommended 
floodland management actions for the subwatershed 
areas involved are set forth in the subwatershed-Ievel 
plan report. 

As shown on Maps 11, 12, and 13, the floodland man­
agement recommendations call for the following: 
1) construction of the aforementioned dual-purpose 
basin providing 23 acre-foot of floodwater storage, 
with a permanent pond area of 19 acres, along Dous­
man Ditch west of Pilgrim Parkway in the City of 
Brookfield; 2) provision of about 14 acre-feet of 
floodwater storage volume in the eastern overbank of 
Underwood Creek in the City, immediately northwest 
of the intersection of W. North Avenue and Lilly 
Road; 3) purchase and removal of six houses located 
east of Underwood Creek in the City to enable 
construction of the aforementioned 14-acre-foot deten­
tion storage area; 4) provision of about 35 acre-feet of 
floodwater storage volume in the northern portion of 
the Elm Grove Village Park in the Village; 5) con­
struction of a 4, lOO-foot-long overflow channel along 
the western overbank of Underwood Creek, or pos­
sibly channel overbank lowering, from near the inter­
section of Mt. Kisco Drive and Underwood River 
Parkway to Juneau Boulevard in the Village; the 
channel would flow into, and out of, the existing pond 
in Elm Grove Village Park; 6) provision of three 
parallel, 31-foot-Iong, four-foot-high-by-lO-foot-wide 
reinforced concrete box culverts at the Marcella 
Avenue crossing of the recommended overflow chan-
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nel in the Village; 7) provision of two parallel, 28-
foot-long, five-foot-high-by-l 0-foot-wide reinforced 
concrete box culverts at the Village Hall Drive 
crossing of the overflow channel in the Village; 8) 
provision of a 5,400-foot-Iong double six-foot-high­
by-seven-foot-wide reinforced concrete box culvert 
diversion from Juneau Boulevard through the down­
town portion of the Village of Elm Grove to a location 
about 450 feet east of the Waukesha-Milwau­
kee county line; 9) floodproofing, or purchase and 
removal, of one single-family residence in the City of 
Brookfield and two in the Village of Elm Grove, three 
apartment buildings in the Village, and one commer­
cial building in the City and seven in the Village; 10) 
replacement of culverts and raising of the road grade 
at the crossing of Clearwater Drive over Underwood 
Creek; in the City of Brookfield; and 11) provision of 
about one acre-foot of floodwater storage volume near 
Clearwater Drive. 

Additional actions associated with the Dousman Ditch 
detention basin include 1) acquisition of about 115 
acres of land in the vicinity of the detention basin; 
2) the raising of about 360 feet of Pilgrim Parkway 
south of Gebhardt Road an average of about 0.9 foot 
to avoid inundation of the roadway during a 100-year 
flood; and 3) replacement of the existing northern 24-
inch-diameter corrugated metal pipe culvert under 
Pilgrim Parkway at Cascade Drive with a 50-foot­
long, 27-inch-diameter reinforced concrete pipe cul­
vert, replacement of the southern corrugated metal 
pipe culvert there with a 53-foot-Iong, 18-inch-dia­
meter reinforced concrete pipe culvert, and replace­
ment of the existing 27-inch-high-by-43-inch-wide 
corrugated metal pipe arch culvert under Pilgrim 
Parkway at the northern entrance to Pilgrim Park 
Middle School with a 60-foot-Iong, 24-inch-high-by-
38-inch-wide reinforced concrete horizontal elliptical 
pipe culvert. 

Full implementation of the floodland management 
actions recommended for the subwatershed areas 
involved would eliminate structure flood damages due 
to direct overland flooding along Underwood Creek 
for floods up to and including the 100-year recurrence 
interval flood event under planned land use and 
channel conditions. Damages due to street flooding 
would be reduced, but not eliminated, by implemen­
tation of the actions. In addition, sanitary sewer 
basement backup problems would be reduced, but not 
eliminated, by implementation of the actions in the 
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FLOODLAND MANAGEMENT PLAN ALONG UNDERWOOD CREEK-LIMITED 
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absence of other measures directed toward reduction 
of infiltration and inflow to sanitary sewers. 

The 100-year flood stage along Dousman Ditch in the 
City of Brookfield upstream of the envisioned deten­
tion basin outlet structure would be reduced by from 
0.4 foot to l.9 feet compared to the existing 100-year 
flood stage. Along Dousman Ditch between the basin 
outlet and Gebhardt Road in the City of Brookfield 
and the Village of Elm Grove, the 100-year flood 
stage would be decreased by about one foot. This 
reduction would marginally improve drainage of adja­
cent developed lands in the City and the Village, 
including the Indianwood and Onondaga area in the 
City, where significant stormwater drainage problems 
exist. 

Implementation of the recommended actions would 
also reduce the 100-year flood stage by from 0.7 foot 
to 3.5 feet in the reach of Underwood Creek in the 
Village of Elm Grove extending from the Waukesha­
Milwaukee county line to W. North Avenue and by 
from 0.2 foot to 0.3 foot in the 0.5-mile-Iong reach of 
Underwood Creek in the City of Brookfield upstream 
from W. North Avenue. The provision of about 72 
acre-feet of floodwater storage volume as described 
above would avoid flood-flow and flood-stage 
increases in the City of Wauwatosa downstream of the 
Village of Elm Grove during floods with recurrence 
intervals from two through 100 years. 

The number of buildings located in the 100-year 
floodplain of Underwood Creek within the subwater­
shed areas involved would be reduced from 57 to 22 
under full implementation of the floodland manage­
ment plan element. As shown in Tables 10 and 11, 
51 of the 57 buildings are located in the Village of 
Elm Grove and seven are located within the City of 
Brookfield. 

As shown in Table 9, the estimated total capital cost 
of implementing the subwatershed-Ievel floodland 
management plan element for the Dousman Ditch and 
Underwood Creek subwatersheds within the City of 
Brookfield and the Village of Elm Grove is about 
$14.8 million, assuming it would be possible to flood­
proof all of the buildings remaining in the floodplain. 
Assuming an annual interest rate of 6 percent, a 
project life and amortization period of 50 years, and 
annual operation and maintenance costs of $36,000 
per year, the average annual cost of implementing the 
floodland management actions for the area involved is 
about $973,000. 

If, during the final design stage of implementatiori, it 
were determined that all of the buildings that are 
recommended to be floodproofed could not be flood­
proofed, those buildings would be purchased and 
removed. If all of the buildings concerned were pur­
chased and removed, the estimated cost of implement­
ing the floodland management actions for the area 
could increase to about $22.2 million. Therefore, it 
would be realistic to expect that the cost of imple­
menting the recommended floodland management 
actions would be within a range from about $14.8 
million to about $22.2 million. 

Tables 12 and 13 set forth estimated 100-year recur­
rence interval flood flows at selected locations in the 
subwatershed areas involved under planned land use 
and existing channel conditions and under planned 
land use and planned channel conditions. 

Floodland Management Plan of Other 
Subwatershed-Level Plans for City of Brookfield 
In addition to the aforementioned detailed subwater­
shed-level floodland management recommendations 
for the Dousman Ditch and Underwood Creek sub­
watershed areas in the City of Brookfield and the 
Village of Elm Grove, the City of Brookfield has 
begun the preparation of similarly detailed subwater­
shed-level floodland management recommendations 
for the remainder of the City. These work efforts, like 
the completed subwatershed-Ievel efforts, will refine 
and detail the adopted watershed plans for the Fox 
River and Menomonee River watersheds with regard 
to the subwatershed areas involved. 

As previously noted, flooding-related problems in the 
Butler Ditch and Fox River subwatersheds are not as 
severe as in the Dousman Ditch and Underwood 
Creek subwatersheds. As shown in Appendix D, there 
are 10 structures being considered in the Fox River 
subwatershed and none in the Butler Ditch subwater­
shed. However, in all cases, the structures in the Fox 
River watershed are either not severe, or are caused 
by drainage and/or sanitary sewer backup. These 
problems are being addressed in ongoing City plan­
ning programs. Under those programs alternatives 
resolving the identified problems relating to flooding, 
drainage, and sanitary sewer backup will be devel­
oped. These planning efforts will be completed in 
2002. Flood control alternatives will include acquisi­
tion and removal, floodproofing, and other appropri­
ate measures. 
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Table 10 

BUILDINGS ALONG UNDERWOOD CREEK THAT ARE 
WITHIN THE 100-YEAR RECURRENCE INTERVAL 
FLOODPLAIN IN THE VILLAGE OF elM GROVEa 

Building Number Type of Building 

602 Single-family residence 
603 Commercial 
604a Apartments 
604b Apartments 
604c Apartments 
604d AQartments 
604e Apartments 
604f Apartments 
606 Commercial 
607 Commercial 
607a Commercial 
608 Commercial 
611 Commercial 
612 Commercial 
613 Commercial 
614 Commercial 
615 Single-family residence 
616 Commercial 
617 Commercial 
618 Commercial 
619 Commercial 
620 Single-family residence 
621 Single-family residence 
622 Single-family residence 
623 Single-family residence 
624 Commercial 
625 Commercial 
626 Commercial 
626a Commercial 
628 Single-family residence 
629 Single-family residence 
630 Single-family residence 
632 Single-family residence 
633 Single-family residence 
634 Single-family residence 
635 Single-family residence 
636 Single-family residence 
637 Single-family residence 
638 Single-family residence 
640 Single-family residence 
641 Single-family residence 
642 Single-family residence 
644 Single-family residence 
649 Single-family residence 
650 Single-family residence 
650a Single-family residence 
653 Single-family residence 
654 Single-family residence 
655 Single-family residence 
656 Single-family residence 
700 Single-family residence 

a Under planned land use and existing channel conditions. 

Source: SEWRPC. 
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Table 11 

BUILDINGS ALONG UNDERWOOD CREEK THAT ARE 
WITHIN THE 100-YEAR RECURRENCE INTERVAL 

FLOODPLAIN IN THE CITY OF BROOKFIElDa 

Building Number Type of Building 

601 Commercial 
657b Single-family residence 
658 Single-family residence 
659 Single-family residence 
660 Single-family residence 
663 Single-family residence 
671 Single-family residence 

aUnder planned land use and existing channel conditions. 

Source: SEWRPC. 

Public Information and Education Element 
Public information, education, and participation con­
stitute an integral aspect of the City of Brookfield's 
flood mitigation and related efforts. The City has 
engaged and continues to engage in informational and 
educational efforts oriented toward resolving the 
flooding and related stormwater drainage and sanitary 
sewer backup problems in the City. This element has 
been carried out under three subelement activities 
which are to be continued. These three subelements 
include the Citywide Flood Task Force activity, 
public education activities, and public information 
programming and coordination associated with detailed 
stormwater and floodland management plans. 

Citywide Flood Task Force Activity 
The first subelement involves the creation and activity 
of the Citywide Flood Task Force as described in 
Chapter IT of this report. This Task Force is charged 
with researching problems, identifying needs, and pre­
senting policy recommendations that would provide 
direction to resolving flooding problems. This Task 
Force includes a broad cross-section of citizens and 
officials from the City and meets regularly. The Task 
Force meetings involve the public in carrying out its 
mission. In addition, the initial 1999 report of the 
City's Citywide Flood Task Force was prepared, and 
the policy recommendations it contains, were pre­
pared with the active and sustained input of City 
officials, including the Mayor and five members of 
the City Common Council, as well as nine members 
of the general public. City staff involved in the prepa-



Table 12 

COMPARISON OF 100-YEAR RECURRENCE INTERVAL FLOOD FLOWS FOR UNDERWOOD CREEK 

Planned Land Use and Planned Land Use and Federal Flood 
River Existing Channel Recommended Channel Insurance Study 

Location Mile Conditions (cfs)a Conditions (cfs)a (cfs) 

At Canadian Pacific Railway 7.68 74 74 165b 

Above Confluence with Dousman Ditch 7.08 158 158 165b 

At Canadian Pacific Railway 6.32 727 715 1,175b 

At Santa Maria Drive 5.85 847 831 1,430b 

About 930 Feet Downstream of 5.41 847 831 1,680b 

Clearwater Drive 

At North Avenue 4.82 1,040 1,020 1,540b 

At Juneau Boulevard 3.67 1,170 1,170 1,950c 

Above Confluence with the South Branch of 2.56 1,550 1,120d 1,950c 

Underwood Creek 

Just Downstream of Confluence with the 2.50 3,460 3,470 - -
South Branch of Underwood Creek 

About 90 Feet Upstream of W. Watertown 1.53 4,410 4,390 5,400e 
Plank Road 

Just Upstream of USH 45 0.76 5,190 5,170 5,400e 

Above Confluence with the Menomonee River 0.06 6,040 6,010 5,400e 

aBased on simulated record from 1940 through 1997. 

bFlow based on 1986 Federal Emergency Management Agency (FEMA) Federal Flood Insurance Study for the City of Brookfield. 

cF/ow based on 1982 FEMA Federal Flood Insurance Study for the Village of Elm Grove. 

dFlow in existing stream only. 550 cfs would be conveyed in the concrete box diversion. 

eFlow based on 1978 FEMA Federal Flood Insurance Study for the City of Wauwatosa. 

Source: SEWRPC. 

Table 13 

COMPARISON OF 100-YEAR RECURRENCE INTERVAL FLOOD FLOWS FOR DOUSMAN DITCH 

1 986 Federal Flood 
Planned Land Use and Planned Land Use and Insurance Study 

River Existing Channel Recommended Channel for the City of 
Location Mile Conditions (cfs)a Conditions (cfs)a Brookfield (cfs) 

About 1,080 Feet Upstream of Private Drive 1.48 452 384 715 
Entrance to Dunkel Inn 

At Private Drive Entrance to Dunkel Inn 1.26 356 334 715 

About 490 Feet Upstream of Gebhardt Road 0.72 356 334 900 

Above Confluence with Underwood Creek 0.02 543 528 900 

aBased on simulated record from 1940 through 1997. 

Source: SEWRPC. 

83 



ration of the report included the City's Director of 
Administrative Services and Disaster Mitigation, the 
Interim City Engineer and other members of the 
City's engineering staff, the Manager of the City's 
sewage treatment plant, and the City Clerk. Consul­
tation with other agencies and consultants in the 
preparation of the Task Force report included mem­
bers of the staffs of the WDNR and SEWRPC, as well 
as a member of the private engineering and land sur­
veying firm Ruekert & Mielke, Inc. 

Public Education Activities 
The second subelement involves preparation and 
distribution of educational and self-help materials 
and City staff provision of educational programs. 
With regard to this subelement of the flood mitigation 
plan, the City staff has prepared and distributed vari­
ous public informational and educational materials, 
including materials oriented toward local homeowners 
and designed to help them consider and potentially 
undertake actions to mitigate damage caused by 
stormwater flooding and sanitary sewer backups in the 
City. The City's Citywide Flood Task Force deter­
mined that citizens, with the proper knowledge, could 
minimize some of their own problems and prevent 
damage caused by stormwater and sanitary sewer 
backups. The Task Force thus strongly recommended 
that the City educate its residents regarding these 
matters, using all methods available, including, but 
not limited to, cable television, pamphlet develop­
ment, individual seminars, the World Wide Web, and 
community speaking engagements. The Task Force 
has developed a list of the subjects to be incorporated 
into the City educational efforts, including the city­
wide stormwater management plan; proper filling 
and grading, including landscaping and diversion of 
downspout water; WDNR well regulations; the rami­
fications of clear-water introduction into the sanitary 
sewer system; and methods of reducing flood damage 
to individual residences, including backflow valves, 
backup sump pumps, emergency standby generators, 
and hung sewers. 

Existing educational materials produced as a part of 
this effort include a self-help guide for local property 
owners (see Appendix B). The guide sets forth poten­
tial causes of basement flooding, potential preventive 
measures that may be taken by homeowners, and 
information regarding potential actions that home­
owners might take after flood damage occurs to a 
residence. Other, related materials have been prepared 
and distributed as part of the City's informational and 
educational efforts. These informational and educa-
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tional activities are part of the City's efforts toward 
resolving the flooding and related stormwater drain­
age and sanitary sewer backup problems in the City. 

Public Participation Activities and Coordination 
with Other Agencies and Units of Government 
The third sub element of this program involves direct 
public participation and coordination with other agen­
cies during subwatershed area detailed stormwater 
and floodland management plan development. As 
previously noted, the City engages in ongoing storm­
water and floodland management programs through 
the activities of its Citywide Flood Task Force and of 
the City of Brookfield-Village of Elm Grove Under­
wood Creek Flooding Task Force. Both of these task 
forces were formed in 1998 following the major flood 
event in August of that year. As noted in Chapter III 
of this report, the City Common Council authorized 
the creation of the Citywide Flood Task Force to 
research problems, identify needs, and present policy 
recommendations that would provide direction to 
present and future stormwater planning initiatives for 
the City. The Task Force issued a draft initial report 
and recommendations in 1999. The Underwood Creek 
Task Force, designed to be a cooperative effort 
between the City of Brookfield and the Village of Elm 
Grove, has, with the City of Brookfield Citywide 
Flood Task Force, played a key role in the preparation 
of the aforementioned comprehensive stormwater and 
floodland management plan for the Underwood Creek 
and Dousman Ditch subwatersheds in the City and the 
Village. This plan was prepared by SEWRPC and the 
private engineering and land surveying firm Ruekert 
& Mielke, Inc., in cooperation with the City, the 
Village, and the WDNR. In their preparation of the 
plan, including specific mitigation and other actions, 
these five parties had numerous opportunities to 
obtain public comments regarding problems that were 
experienced and to provide to the public information 
developed under the planning effort regarding solu­
tions to flooding and stormwater management prob­
lems in the City and the Village. The main forums 
through which information was obtained from the 
public and the plan was discussed during its develop­
ment were the regular meetings of the two task forces. 
Presentations were also made at several informational 
meetings for City and Village officials and the public. 
Between April 28, 1997, and November 29, 1999, 
inclusive, 20 public meetings regarding the plan 
were held. 

Toward further informing the public regarding flood 
mitigation, stormwater and floodland management, 



and related issues, the City of Brookfield and other 
concerned units and agencies of government will 
continue to involve members of the general public and 
to seek public input in the preparation and implemen­
tation of detailed local- and/or subwatershed-Ievel 
recommendations, as well as in efforts to update or 
revise regional-, watershed-, or otherwise broader­
level plans, regarding such issues. In this regard, the 
City of Brookfield will also continue its participation 
as a stakeholder in the Milwaukee Metropolitan 
Sewerage District's (MMSD) continuing watercourse 
management planning. 

Secondary Plan Element 
In addition to the above recommended measures, 
several secondary measures are recommended to be 
implemented. These secondary measures are described 
below. 

National Flood Insurance Program and 
Floodplain. and Floodplain Map Updating Efforts 
The City of Brookfield has been designated by the 
Federal Emergency Management Agency (FEMA) as 
having flood hazard areas and has taken the steps 
needed to make its residents eligible to participate in 
the National Flood Insurance Program (NFIP). An 
initial FEMA Flood Insurance Study (FIS) has been 
completed by FEMA for the City. The City will 
continue to participate in the NFIP and will worth 
with FEMA to revise, as necessary, local flood insur­
ance studies to reflect new flood hazard data. This 
effort will support and guide owners of property in 
floodprone areas within the City to purchase flood 
insurance in order to provide some financial relief for 
losses sustained in floods that may occur before the 
full implementation of the appropriate flood control 
measures identified in this mitigation plan. 

As detailed in Chapter II of this report, the floodplains 
in the City are currently delineated and mapped as 
documented in a FEMA FIS dated August 1986. In 
1998, the City, working cooperatively with Waukesha 
County, prepared up-to-date large-scale digital topo­
graphic mapping for the entire City. The City has also 
contracted with SEWRPC to update all of the hydro­
logic-hydraulic analyses for the floodplain areas in the 
City. The findings and results of this updating effort 
will be provided to FEMA with the object of initiating 
a cooperative effort to update the FIS study and 
mappmg. 

Lending Institution and Real-Estate-Agent Policies 
It is expected that lending institutions will continue 
their practice of determining the floodprone status of 
properties before mortgage transactions and that the 
principal sources of flood hazard information be the 
most recent available studies for the watersheds and 
subwatersheds located partly or wholly within the 
City. It is further expected that real-estate brokers and 
salespersons continue to inform potential purchasers 
of property of any flood hazard that may exist as the 
site being traded in accord with rules of the Wisconsin 
Department of Regulation and Licensing, Bureau of 
Direct Licensing and Real Estate. In addition, the City 
of Brookfield will continue its administration of the 
National Flood Insurance Program by requiring sub­
mission of formal flood insurance letter of map amend­
ment prior to development on lands identified in the 
floodplain on the Flood Insurance Study mapping. 

Community Utility Policies 
and Emergency Programs 
The City intends to work with other governmental 
units and agencies responsible for the design, con­
struction, operation, and maintenance of public utili­
ties and facilities, such as water supply and sewerage 
facilities, drainageways, and streets and highways, 
carry out those functions in a manner fully consistent 
with the land use and floodland mitigation measures 
set forth or noted in this plan. The City of Brookfield 
and Waukesha County will continue to implement 
existing emergency procedures and develop appro­
priate new emergency procedures as needed to pro­
vide residents of the City with timely information 
about floods and to help them in taking appropriate 
action. 

Stream Channel Maintenance 
The City will continue its regular stream channel 
maintenance program. This program would include 
the periodic removal of sediment deposits, heavy 
vegetation, and debris from all watercourses within 
the City, including bridge openings and culverts. 

Storm water Management Facilities Maintenance 
The effectiveness of stormwater management convey­
ance and detention facilities can be sustained only if 
proper operation, repair, and maintenance procedures 
are carefully followed. Important maintenance proce­
dures include the periodic repair of storm sewers, 
clearing of sewer obstructions, maintenance of open 
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vegetation channel linings, clearing of debris and 
sediment from open channels, maintenance of deten­
tion facility inlets and outlets, maintenance of deten­
tion basin vegetative cover, and periodic removal of 
sediment accumulated in detention basins. Thus, these 
maintenance activities will be carried out on a con­
tinuing basis to maximize the effectiveness of the 
stormwater management facilities and measures and 
to protect the capital investment in the facilities. 

Survey of Buildings in and 
near the 100-Year Floodplain 
In the preparation of the detailed recommendations for 
the Dousman Ditch and Underwood Creek subwater­
shed areas within the City of Brookfield and the 
Village of Elm Grove described above, large-scale 
topographic maps compiled in 1986 and 1998 were 
used. Those maps are valuable resources for the prepa­
ration of hydrologic and hydraulic models and the 
delineation of floodplain boundaries. However, the 
building grade elevations determined from those maps 
are only approximate. Thus, that subwatershed plan 
recommends that the City and the Village survey the 
low-grade elevations adjacent to buildings and the 
first-floor elevations of buildings in and near the 100-
year floodplain of Underwood Creek and Dousman 
Ditch prior to proceeding with implementation of the 
recommended actions. This same recommendation 
applies to the remaining portions of the City for which 
detailed plans are underway. 

PROBLEM RESOLUTION FOR 
REPETITIVE-LOSS STRUCTURES 
AND OTHER STRUCTURES 

As reported in Chapter IV of this report, there are five 
single-family residences and one commercial building 
categorized by the Federal Emergency Management 
Agency as repetitive-loss structures. Five of these 
structures are located in the Dousman Ditch-Under­
wood Creek subwatersheds. One of these structures 
(number lOR on Map 9 and Appendix D) has been 
purchased and razed under the FEMA Hazard Miti­
gation Program administered by the Wisconsin Depart­
ment of Military Affairs, Division of Emergency 
Management. A second structure (12R) is planned to 
be purchased and razed by the City. Funding has been 
requested under the same FEMA program noted 
above for this removal project. The area around a 
third structure (9R) has been filled, which is expected 
to resolve the problem, along with a lowered 
floodplain due to planned detention storage would be 
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expected to eliminate any overland flooding. Two of 
the remaining three structures (13R and 14R) are 
located outside the identified flood hazard area based 
upon the revised flood stages developed under the 
detailed analyses for Dousman Ditch and Underwood 
Creek under current conditions. These flood stages are 
expected to be reduced somewhat as a result of the 
proposed detention. Thus, the only potential remain­
ing problem would be sanitary sewer backup. The 
City is currently evaluating measures to resolve this 
problem citywide. The final repetitive-loss structure 
(1IR) is located in the Fox River watershed and is not 
within the identified flood hazard area. Thus, the 
problems are expected to be related to local drainage 
or sanitary sewer backup. Drainage problems will be 
evaluated and solutions developed under the ongoing 
stormwater management actions being proposed by 
the City for the Fox River areas. Sanitary sewer 
backup problems are currently being evaluated and 
solutions being developed on a citywide basis. 

In addition to the six repetitive-loss structures, there 
are 21 other structures identified with potential flood­
related problems. Of these 21, 12 are in the Under­
wood Creek and Dousman Ditch subwatersheds. Of 
these 12, five (4, 5, 6, 7, and 17) are recommended to 
be acquired and removed under the plan and four 
structures (1, 2, 3, and 8) are recommended to be 
floodproofed or acquired and removed. The City has 
applied for funding to acquire and remove five of 
these structures. The remaining three (15, 16, and 26) 
are all located beyond the flood hazard area based 
upon the updated and revised flood stages developed 
under the detailed analyses developed for the Dous­
man Ditch and Underwood Creek subwatersheds. 
Thus, no direct overland flooding is expected. These 
structures are not known to experience problems, but 
were located on the edge of the FIS flood hazard area. 

Of the nine structures with potential flooding prob­
lems in the Fox River watershed, seven (19, 20, 21, 
22,23,24, and 25) are located beyond the floodplain, 
but are identified based upon an administrative agree­
ment between the City and FEMA. These buildings 
are constructed on fill which has a surface elevation 
above the floodplain, but basement floors below the 
floodplain. No significant problems are known. 

The remaining two structures (18 and 27) in the Fox 
River flood hazard area are commercial and industrial 
structures which are flooded to a shallow depth of less 
than 0.5 foot. The flooding solution would likely be 



floodproofing. The ongoing stormwater management 
and floodland plan for the Fox River watershed 
portion of the City will identify the solution for these 
two structures. 

For all structures a detailed field survey of each 
structure will need to be completed to verify the 
planned solutions noted above. Furthermore, once 
such surveys are completed, a supplementary evalua­
tion of each structure will be carried out to determine 
if additional mitigative measures are needed. 

COST-EFFECTIVENESS 
CONSIDERATIONS 

The cost-effectiveness of the options for each struc­
ture in the Dousman Ditch and Underwood Creek 
subwatersheds was determined by detailed systems­
level analyses for the entire sub watershed area. Simi­
larly, the ongoing subwatershed analyses for the 
remaining portions of the City will develop detailed 
cost-effectiveness analyses considering the appropri­
ate alternatives in those areas. The cost-effectiveness 
and practicality for each project component will be 
refined under the plan implementation activities. As 
noted previously, there are a number of structures 
recommended to be either floodproofed or purchased 
and removed in the Underwood Creek subwatershed. 
The final decision on those structures will be made 
based upon field survey and other considerations. 
Those considerations include evaluation of multiple­
purpose benefits, as several structures are to be 
removed, both for damage reduction and for detention 
basin area development. 

For all projects involving potential FEMA funding, 
the City will consult with the Wisconsin Department 
of Military Affairs, Division of Emergency Manage­
ment, and FEMA as early in the grant application 
phase as practical to refine any needed cost-effective 
data. In this regard, it is recognized that certain project 
components, such as floodproofing, may not be 
eligible for FEMA funding. However, the analyses 
used to develop the selected and best alternative have 
not been constrained by Federal funding criteria. 
Rather, the plans have identified the best alternatives 
regardless of funding sources. However, as noted 
above, each project component will be reexamined 
and refined as implementation proceeds. 

PLAN IMPLEMENTATION STRATEGIES 

The recommended flood mitigation plan described in 
this report is designed to attain, to the maximum 
extent practicable, the goals and objectives set forth in 
Chapter III of this report. In a practical sense, how­
ever, the plan is not complete until the steps to imple­
ment it-that is, to convert the plan into action 
policies and programs-have been specified. Follow­
ing formal adoption of the plan by the City of Brook­
field, realization of the plan will require a long-term 
commitment to the objectives of the plan and a high 
degree of coordination and cooperation among City 
officials and staff and various City departments and 
other bodies, including the Citywide Flood Task 
Force; the joint City of Brookfield-Village of Elm 
Grove Underwood Creek Task Force; intergovern­
mental task forces or other committees that may be 
created in the future to help address common flood 
mitigation issues; other concerned units and agencies 
of government and their respective officials and staffs, 
area developers and lending institutions, and con­
cerned private citizens in undertaking the substantial 
investments and series of actions needed to implement 
the plan. Other units and agencies concerned in plan 
implementation include, but are not limited to, the 
Village of Elm Grove and other municipalities located 
partly or wholly within the watershed areas that lie 
partly within the City of Brookfield; the Waukesha 
County Office of Emergency Management; the MMSD; 
SEWRPC; the WDNR; the Wisconsin Department of 
Military Affairs, Division of Emerg\!ncy Manage­
ment; and FEMA. 

A summary of the plan elements and selected imple­
mentation strategy information, including costs, 
designated management agencies, and schedules is 
included in Table 14. An important first step in imple­
mentation of the flood mitigation plan for the City of 
Brookfield is its formal adoption by the City Plan 
Commission and the City Council. Upon its formal 
adoption by the City, the plan becomes an important 
guide to the making of flood mitigation and floodland 
management decisions for the City by City officials. 
Such adoption serves to signify agreement with and 
official support of the plan recommendations and 
enables City officials and staff to begin integrating the 
plan recommendations into the City's ongoing land 
use control, and public works development planning 
and programming. 
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Plan Element 
and Plan Adoption 

Environmentally Sensitive 
Land Preservation 

Storm water Management 

Floodland Management 

Public Information and 
Education 

Table 14 

CITY OF BROOKFielD FLOOD MITIGATION PLAN SUMMARY AND IMPLEMENTATION STRATEGIES 

Estimated Cost 

Average Annual 
Subelement and Operation and Designated Implementation 

Plan Implementation Strategies Capital Maintenance Management Agency Status Notes 

Continue to implement floodplain zoning --a --a City of Brookfield and Plan implementation largely complete in City 
and wetland preservation zoning Waukesha County of Brookfield. Wetland areas are under 

County or City ownership 

Continue to implement environmentally --a --a City of Brookfield and Plan implementation largely complete. 
sensitive land and open space Waukesha County Environmentally sensitive lands are largely 
preservation and acquisition policies protected 

Continue implementation of stormwater- --a --a City of Brookfield Currently being implemented. New 
related regulation and policies requirements expected in 2002 and 

beyond based upon MMSD rules and 
WDNR permit requirements 

Implementation of City storm water 
management plans and guides 

Citywide storm water management --b --b City of Brookfield Major component is storm water manage-
guide ment planning by subwatershed 

124th and Congress area $3.3 millionc $150,OOOc City of Brookfield in Implementation underway 
cooperation with the 
City of Wauwatosa, 
Village of Lannon, and 
Union Pacific Railroad 

Dousman Ditch and Underwood $9.5 million $28,000 City of Brookfield and Underway with plan refinement and project 
Creek subwatersheds Village of Elm Grolie in implementation 

cooperation with WDNR, 
MMSD, and private 
sector 

Fox River and Butler Ditch --b --b City of Brookfield in Underway. Plans will develop appropriate 
subwatershed portions of City cooperation with Village and cost-effective mitigation measures 

of Menomonee Falls and considering acquisition, flood proofing, 
WDNR and other options 

Continue with second-level system plans 
to refine preliminary recommended plan 
and then implement plan 

Dousman Ditch and Underwood $14.5-$22.3 milliond $36,000d City of Brookfield and Implementation underway with second-level 
Creek subwatersheds Village of Elm Grove in planning and acquisition and removal of 

cooperation with water- structures being partially completed 
shed stakeholders 

Fox River and Butler Ditch --b --b City of Brookfield, and Plan preparation is underway. One structure 
subwatershed portions of City Village of Menomonee is removed from flood hazard area 

Falls 

Continued citywide public involvement --a --a City of Brookfield --

Public education activities -- $2,000 City of Brookfield --

Plan Implementation 
Schedule 

In place and ongoing 

In place and ongoing 

Ongoing 

Ongoing 

Implementation by 2003 

See prioritization 
schedule in subsequent 
section of plan 

Plan in place by 2002 

Partially implemented. 
Construction of 
projects based upon 
second-level planning 

Schedule to be developed 
as part of plan 

Ongoing 

2002-2003 
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Table 14 (continued) 

Estimated Cost 

Average Annual 
Plan Element Subelement and Operation and Designated Implementation Plan Implementation 

and Plan Adoption Plan Implementation Strategies Capital Maintenance Management Agency Status Notes Schedule 

Public Information and Public involvement and coordination with --a --a City of Brookfield in In progress Ongoing 
Education (continued) other agencies and local units of cooperation with other 

government watershed stakeholders 

Secondary Plan Element National flood insurance program and --a --a City of Brookfield in Being implemented Ongoing 
floodplain mapping efforts conjunction with WDNR, 

FEMA, and SEWRPC 

Lending institution and real-estate --a --a City of Brookfield, real- Being implemented Ongoing 
policies estate brokers, and 

lending institutions 

Community utility policies and emergency --a --a City of Brookfield and Being implemented Ongoing 
programs Waukesha County 

Department of Emer-
gency Management 

Stream channel maintenance --a --a City of Brookfield Being implemented Ongoing 

Storm water and flood land management --e --e City of Brookfield Being implemented Ongoing 
facilities maintenance 

Plan Adoption -- -- -- City of Brookfield Council Following draft plan review During 2001 
upon recommendation 
by appropriate City 
committee(s) 

Plan Monitoring Review, evaluate, and refine mitigation --a --a City of Brookfield Council -- End 2002 and then 
plan annually and Departments of annually with special 

Administration, review following each 
Development, and Public major flood event 
Works; and City Task 
Force 

Emergency Operations Review, evaluate, and refine plan --a --a City of Brookfield and -- Annually, with special 
Coordination, Plan following flood events in cooperation Waukesha County review following each 
Refinement, and Post- with emergency operations program Department of Emer- major flood event 
Disaster Review gency Management 

NOTE: Where City of Brookfield is noted as the designated management agency, it is intended to be the City Department of Administration in cooperation with other departments, with policy review and guidance by the City 
Council. 

aNo new cost involved. Costs are assigned to other ongoing City programs. 

bDetaiis on funding needs will be developed as part of stormwater and floodland management plans being developed. 

c Based upon costs set forth in April 1995 report by Woodward-Clyde, Storm water Management Plan for the West Side of the Lower Menomonee River Subwatershed, increased by 1 percent to reflect changes in construction 
cost from 1995 to 2000. 

dCosts currently being refined as part of second-level planning and preliminary design. 

e New costs included under storm water management and floodland management elements operation and maintenance. 

Source: City of Brookfield, Ruekert & Mielke, Inc .. and SEWRPC. 



A preliminary prioritization of the Dousman Ditch 
and Underwood Creek subwatershed-Ievel capital 
improvements is set forth in Table 15. For this priori­
tization, a project is defined as a set of stormwater or 
floodland management components that should be 
constructed in concert in order for the set to function 
properly by itself and within the context of the larger 
system of which it is a part. 

The projects are classified as high-, medium-, or low­
priority projects. The high-priority projects are those 
that address the most significant existing problems, 
including direct flooding of structures. The medium­
priority projects are predominantly those 1) that are 
required to upgrade the minor system to meet the plan 
standards and 2) that are of somewhat greater extent 
than the low-priority projects, but do not relate to the 
prevention of direct flooding of buildings. The low­
priority projects are those that are required to upgrade 
the minor system to meet the plan standards and to 
address localized problems. 

The sequence in which projects are actually imple­
mented and the time at which they are implemented 
will ultimately depend on a number of factors not 
related solely to stormwater and floodland manage­
ment considerations. Such factors include budgetary 
constraints, the need to implement other projects in 
the City and Village capital improvements programs, 
and variations in future development and redevelop­
ment patterns as determined by the urban land market. 

In general, projects that call for upgrading the existing 
stormwater conveyance system should proceed from 
downstream to upstream to ensure that the down­
stream portions of the system are not overloaded 
when the hydraulic capacities of the upstream portions 
are increased. The recommended sequence for con­
structing the subwatershed-Ievel water quality and 
floodland management plan elements is described 
below. 

Projects Nos. 1, 2a, and 2b in Table 15-described in 
the table as, respectively, 1) dual-purpose wet deten­
tion basin along Dousman Ditch and 2) Underwood 
Creek overflow channel and diversion, compensating 
storage, and structure floodproofing or removal­
should be coordinated. The three floodwater storage 
components-along Dousman Ditch, upstream of W. 
North Avenue, and in the Village Park-should be 
constructed first. If they are to be constructed indi­
vidually at different times, the best sequence would 
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involve proceeding from upstream to downstream. 
After completing construction of the storage areas, the 
overflow channel should be constructed, followed by 
the diversion culvert. The construction sequence set 
forth herein would ensure that downstream flood 
flows and stages would not be increased during any 
phases of the project. 

PLAN MONITORING STRATEGIES 

For a flood mitigation plan to be successful, it must 
not only be implemented; it must be monitored. Plan 
monitoring is best accomplished through a formal, 
periodic process designed to measure and assess 
progress in implementation, changing outside circum­
stances that may affect the plan and efforts to imple­
ment it, and' the need for any changes to the plan 
and/or to how it is being implemented. In addition, the 
plan should be reviewed following each flood event 
occurrence to assess its continued viability and the 
need for revisions. 

Toward ensuring successful monitoring of the flood 
mitigation plan for the City of Brookfield, the City 
intends that the Citywide Flood Task Force meet at 
least annually to review the plan and the status of its 
implementation, as well as to develop and recommend 
any necessary revisions to the plan to the City Plan 
Commission and City Common Council for consid­
eration and possible adoption by those bodies. It is 
recommended that revisions be proposed, considered, 
and adopted in the form of formal amendment to the 
mitigation plan. This review process will be coordi­
nated and conducted by the City Department of 
Administration with input from, coordination with, 
and participation by all concerned City officials and 
staff, all units and agencies.of government involved in 
plan implementation, and concerned private parties, 
including residents of the City. 

The Citywide Flood Task Force, in its review process, 
will periodically examine the plan and the efforts to 
implement it with respect to 1) whether any flood 
hazards affecting the City have changed, and, if so, 
how they have changed; 2) whether any flood 
mitigation goals and objectives have changed, or need 
to be changed; 3) the degree and extent of progress 
made in implementing previously identified flood 
mitigation actions; 4) whether the plan recommenda­
tions and their priorities should remain unchanged or 
need modification; 5) whether any new recommenda­
tions are needed; and 6) whether applicable funding 



Table 15 

PRIORITIZATION OF RECOMMENDED SUBWATERSHED-LEVEL PROJECTS 
FOR THE DOUSMAN DITCH AND UNDERWOOD CREEK SUBWATERSHEDS 

IN THE CITY OF BROOKFIELD AND THE VILLAGE OF ELM GROVE 

Location of Hydrologic Plan Components 
Project Designation Component Unit (H.U.1 As Listed In Table 9 

High-Priority Projectsa 

Floodland ManagementIWater Quality Management 

1. Dual-Purpose Wet Detention City'of Brookfield DD-7 Water quality plan element Items 
Basin Along Dousman Ditch 1 through 4. Floodland manage-

ment plan element Item 2 

2a. Compensating Storage, and City of Brookfield - - Floodland management plan 
Structure Floodproofing or element Items 9, 10, 11, 13, 
Removal and 15 

2b. Underwood Creek Overflow Village of Elm Grove DD-7 Floodland management plan 
Channel, Compensating element Items 3 through 8 and 
Storage, and Structure 11 through 1 4 
Floodproofing or Removal 

Stormwater DrainageIWater Quality Management 

3. Verdant Drive Village of Elm Grove 00-5 H.U. 00-5 Items 1 through 4 

4. Victoria Circle North Village of Elm Grove DO-8 H.U. DD-8 Victoria Circle North 
Items 1 through 3 

5. Wrayburn Road Village of Elm Grove UC-8 H.U. UC-8 Items 1 through 8 

6. Elmhurst Parkway Village of Elm Grove UC-9 H.U. UC-9 Items 1 through 5 

7. Briaridge Court/Squires Village of Elm Grove DD-7 H.U. DD-7 Items 1 and 2 
Grove 

8. Bishops Woods Tributary Village of Elm Grove UC-10 H.U. UC-10 Item 1 

9. Grandview/Kurtis Village of Elm Grove UC-11 H.U. UC-11 Items 1 through 3 

10. Downtown Street Sweeping Village of Elm Grove UC-11 Water quality plan element Item 5 

11. Indianwood/Onondaga City of Brookfield DD-8 H.U. DD-8 Indianwood/Onondaga 
Items 1 through 3 

12. Tru/Adelaide City of Brookfield UC-7 H.U. UC-7 Items 1 through 14 

13. San Juan Trail City of Brookfield UC-6 H.U. UC-6 Items 1 through 7 

14. Pomona Road City of Brookfield UC-4 H.U. UC-4 Items 1 and 2 

15. Clearwater Drive City of Brookfield UC-4 Four replacement culverts, road 
grade raise, compensating 
storage 

16. Westwood Drive City of Brookfield UC-5 H.U. UC-5 Items 1 through 5 

17. Street Sweeping City of Brookfield UC-10 Water quality plan element Item 5 

Medium-Priority Projects 

1. San Fernando Drive Village of Elm Grove UC-8 H.U. UC-8 Items 9 through 12 

2. N. 124th Street Village of Elm Grove UC-13 H.U. UC-13 Items 1 and 2 

3. Centa Lane Village of Elm Grove UC-14 H.U. UC-14 Items 1 through 3 

4. Mt. Vernon Avenue City of Brookfield OD-7 H.U. DD-5 Item 5 

5. Gebhardt Road City of Brookfield OD-9 H.U. DD-9 Items 1 and 2 
-

6. Brookfield East High School City of Brookfield UC-6 H.U. UC-6 Items 8 through 13 

Capital Costa 

$ 4,350,OOOb 

1,603,000 

12,772,000 

$ 305,000 

170,000 

231,000 

409,000 

106,000 

45,000 

119,000 

1,000 

355,000 

2,565,000 

234,000 

79,000 

120,000 

108,000 

5,000 

$ 165,000 

19,000 

33,000 

2,000 

128,000 

206,000 
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Table 15 (continued) 

Location of Hydrologic Plan Components 
Project Designation Component Unit (H.U.) As Listed In Table 9 Capital Costa 

Low-Priority Projects 

Stormwater Drainage 

1. Pilgrim Parkway Village of Elm Grove DD-9 H.U. DD-9 Item 3 $ 4,000 

2. Patricia Lane/Lucy Circle City of Brookfield DD-2 H.U. DD-2 Items 1 and 2 14,000 

3. Burleigh Boulevard/Luella City of Brookfield UC-1 H.U. UC-1 Items 1 through 5 76,000 
Drive 

4. Hillside Drive City of Brookfield UC-2 H.U. UC-2 Item 1 4,000 

5. N. 131 st Street City of Brookfield UC-7 and 8 H.U. UC-8 Item 13 11,000 

Total - - - - - - $24,239,000c 

alncludes 35 percent for engineering, administration, and contingencies. Costs are for year 1998 with Engineering News-Record 
Construction Cost Index = 6,740. 

bA maximum of $2,828,000 in State of Wisconsin nonpoint source grant funds may be available for this wet detention basin. Of that 
amount, a total of $1,131,000 would be applied against the City of Brookfield share and $1,697,000 against the Village of Elm Grove 
share. 

cThis cost could be increased by up to $7,450,000 if it were necessary to purchase and remove all structures for which f/oodproofing 
is recommended. 

Source: SEWRPC. 

programs and levels have changed. As an integral part 
of its review process, the Task Force will submit an 
annual written report to the City Plan Commission 
and City Common Council setting forth the status of 
plan implementation efforts, detailing plan implemen­
tation actions taken over the past year, prioritizing 
mitigation goals and activities for the next year, and 
setting forth any recommended revisions to the plan. 
It is also recommended that the Task Force oversee 
the development and maintenance of a tracking and 
archiving system for all future detailed flood mitiga­
tion and stormwater management studies undertaken 
by and/or for the City. Such studies should be evalu­
ated using policies established either by the Task 
Force or the City Common Council. 

The plan monitoring and refinement strategy will 
include a post-disaster component whereby the plan is 
reviewed and evaluated after any future major flood 
event. Based upon this review, the mitigation plan 
will be updated or revised as needed based upon the 
flood event experiences, circumstances, and conse­
quences. In this regard, the post-disaster review effort 
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will be coordinated with the emergency operations 
program administered by the City and the Waukesha 
County Department of Emergency Government. The 
experiences of the emergency operations may indicate 
a need for refined mitigation actions which would 
then be incorporated into the plan. Information will 
also be collected from the WDNR, SEWRPC, and 
FEMA personnel. Any plan updating found to be 
needed will be incorporated into the annual plan 
update noted above. 

The City Department of Administration be responsi­
ble on a day-to-day basis for creating and implemen­
ting a common monitoring system. This will require 
close cooperation and coordination with other units of 
government and agencies involved. 

Reevaluation and Updating of 
Subwatershed-Level Recommendations 
The components of the flood mitigation plan devel­
oped under subwatershed-Ievel planning efforts should 
be reevaluated at approximately five-year intervals, 
considering the degree to which the actions recom-



mended under such efforts have been implemented 
and incorporating any changes in the available 
rainfall-duration-frequency data and in the state of the 
art of stormwater and floodland management. The 
plan components, including the need for certain facili-

ties and the location, size, and capacity of facilities, 
should be revised as necessary to reflect changing 
conditions and stormwater management needs in 
accord with the plan review-revision procedures 
recommended above. 
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Appendix A 

EXCERPT FROM SEWRPC COMMIJNITY ASSISTANCE 
PLANNING REPORT NO. 108 REGARDING INTEGRATION 

OF WETLAND AND FLOODPLAIN PRESERVATION 
WITH PARK AND OPEN SPACE PLANNING 
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INTRODUCTION 

Appendix A 

WETLANDS PRESERVATION PLAN 
FOR THE CITY OF BROOKFIELD 

Wetlands and associated floodlands provide a variety of benefits, including storm water management, 
flood control, and surface water drainage benefits; water quality protection and enhancement; fish 
and wildlife habitat; a setting for groundwater recharge and discharge; a setting for park and limited 
outdoor recreation use; and a setting for other open space uses, including contributing to the character 
and identity of an area and lending form and structure to urban development patterns. 

Recognizing the importance of wetlands and associated undeveloped floodlands to the overall 
environmental health and quality of life within the City, the City of Brookfield Plan Commission 
on January 16, 1989, formed a Wetlands Management Task Force, which was to be responsible for 
the preparation of a wetlands preservation plan for the City. The Wetlands Management Task Force, 
on April 14, 1989, requested that the Regional Planning Commission, as part of the open space 
preservation element of the park and open space plan for the City of Brookfield, provide detailed 
inventory information on wetlands and floodlands in the Brookfield study area; identify those 
wetlands and floodlands necessary for park and related outdoor recreation uses; and prepare a 
wetlands preservation plan for the City. On November 8, 1989, the Task Force reviewed a preliminary 
draft of the desired wetlands preservation plan and recommended that the wetlands preservation plan 
as set forth herein be incorporated into the park and open space plan for the City. 

The first section of this wetlands preservation plan presents inventory information on wetlands and 
floodlands in the Brookfield study area, including information on the location and extent of wetlands 
in the study area, ownership of wetlands, and the extent of wetlands under state and federal protective 
jurisdiction, as well as related information on the extent, ownership, and natural resource composition 
of floodlands. The second section sets forth the wetlands preservation plan, including recommenda­
tions for the preservation of wetlands within the primary environmental corridors, and for the 
preservation of other large (five acres or larger in size) wetlands. 

EXISTING WETLANDS AND FLOODLANDS IN THE BROOKFIELD STUDY AREA 

The preparation of a sound wetlands preservation plan for the City of Brookfield requires detailed 
information on the wetlands and related floodlands in the study area. This section presents such 
detailed information on the location, extent, and ownership of wetlands and on the location, extent, 
ownership and natural resource composition of related floodlands. 

Wetlands 
Wetlands are defined as those areas which are inundated or saturated by surface or groundwater 
at a frequency and with a duration sufficient to support, and that, under normal circumstances, do 
support, a prevalence of vegetation typically adapted for life in saturated soil conditions. 1 In 
southeastern Wisconsin, including in the Brookfield study area, such areas include 11 basic wetland 
types: deep marshes, shallow marshes, southern sedge meadows, shrub carrs, alder thickets, fresh 
wet meadows, low prairies, fens, bogs, lowland hardwoods, and conifer swamps. 

'33 Code of Federal Regulations, 1990 edition, 32B.3(b). 
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As already noted, wetlands are an important part of the landscape in that they perform an important 
set of natural functions that make them ecologically and environmentally invaluable resources. These 
functions are summarized below. 

1. Wetlands affect the water quality. The aquatic plants which grow in wetlands change inorganic 
nutrients, such as phosphorus and nitrogen, into organic material, storing it in their leaves. 
In addition, the stems, leaves, and roots of these plants slow the flow of water through the 
wetlands, allowing silt and other sediments with the attached nutrients and water pollutants 
to settle, therefore protecting downstream resources from siltation and pollution. 

2. Wetlands influence the quantity of water by acting to provide water during periods of drought 
and to hold back water during periods of wet weather, thereby stabilizing stream flows and 
controlling downstream flooding. 

3. Wetlands which are located along rivers and streams help protect the shoreline from erosion. 

4. Wetlands may serve as groundwater recharge and discharge areas. 

5. Wetlands are important wildlife habitat areas. Wetlands provide essential breeding, nesting, 
resting, and feeding grounds, and provide escape cover for many forms of fish, bird, and other 
animal life. 

Wetlands are important resources for overall ecological health and diversity. Wetlands have 
educational and research values; support certain commercial and recreational activities such as 
fishing; and add aesthetic value to an area. In addition, wetlands and adjacent upland areas may 
provide opportunities for certain outdoor recreation uses, such as trail-related use and other passive 
recreation use. 

Wetlands also have severe limitations for residential, commercial, and industrial development. 
Generally, these limitations are due to the erosive character, high compressibility and instability, high 
water table, low bearing capacity, and high shrink-swell potential of wetlands soils. In addition, the 
use of metal conduits in some wetland soil types is constrained because of high corrosion potential. 
These limitations may result in flooding, wet basements and excessive operation of sump pumps, 
unstable foundations, failing pavements, broken sewer and water lines, and excessive infiltration of 
clear water into sanitary sewers. There are also significant onsite preparation and maintenance costs 
associated with development on wetland soils, particularly as they relate to roads, foundations, and 
public utilities. 

The location and extent of wetlands in the Brookfield study area are shown graphically on Map A-I, 
while the ownership of wetlands is summarized in Table A-I. As shown on Map A-I and indicated 
on Table A-I, there were about 3,229 acres of wetlands in the Brookfield study area. Of this total, 
about 2,308 acres, or 71 percent, were located in the City of Brookfield. As indicated in Table A-I, 
of the total 3,229 acres of wetlands in the study area, about 874 acres, or 27 percent, were in existing 
public park and open space sites; including 811 acres in parks, 29 acres in public school sites, and 
34 acres in other publicly-owned lands; and about 18 acres, or about 1 percent, were in non publicly­
owned outdoor recreation sites. In total, then, about 892 acres, or 28 percent of the wetlands in the 
study area, were in existing public or private park and open space sites; while the remaining 2,337 
acres, or 72 percent, were in other private ownership. 

As further indicated in Table A-I, of the 2,308 acres of wetlands in the City of Brookfield, about 847 
acres, or about 37 percent, were in existing park and open space sites, including 829 acres in publicly­
owned sites, and 18 acres in privately-owned outdoor recreation and open space sites. The remaining 
1,461 acres, or 63 percent of the wetlands in the City, were in other private ownership. 

As indicated in Table 7 in Chapter II of this report, of the total 3,229 acres of wetlands in the 
Brookfield study area, about 3,040 acres, or about 94 percent, were located within the identified 
primary environmental corridors, while the remaining 189 acres, or about 6 percent, were located 
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Table A-1 

OWNERSHIP OF WETLANDS IN THE BROOKFIELD STUDY AREA: 1989 

Existing Park and Open Space Sites Other 
Nonpubllc 

Public Ownership Nonpubllc Ownership Subtotal Ownership Total 

Recreation 
Civil Park School Other Subtotal Percent Site School Subtotal Percent Percent Percent 

Division (acres) (acres) (acres) (acres) of Total (acres) (acres) (acres) of Total Acres of Total Acres of Total Acres Percent 

City of 
Brookfield ..... 772 23 34 829 25.7 18 -- 18 0.6 847 26.2 1,461 45.3 2,308 71.5 

Remainder of 
Study Area ..... 39 6 -- 46 1.4 -- -- -- -- 45 1.4 876 27.1 921 28.5 

Total 811 29 34 874 27.1 18 -- 18 0.5 892 27.6 2,337 72.4 3,229 100.0 

Source: City of Brookfield Department of Parks and Recreation and SEWRPC. 

within secondary environmental corridors, isolated natural areas, or smaller isolated areas of less 
than five acres. Of the 2,308 acres of wetlands in the City of Brookfield, about 2,152 acres, or about 
93 percent, were located in primary environmental corridors, while the remaining 156 acres, or about 
7 percent, were in secondary environmental corridors, isolated natural areas, or were found in small, 
isolated pockets in the City. 

The wetlands in the Brookfield study area which are regulated under Chapters NR115 or NR117 of 
the Wisconsin Administrative Code are shown on Map A-2. Under the Administrative Code, drainage, 
filling, or intensive uses of regulated wetlands is generally not permitted. As shown on Map A-2, of 
the 3,229 acres of wetlands in the Brookfield study area, about 2,707 acres, or about 84 percent, were 
regulated. In addition, the U. S. Army Corps of Engineers, under Section 404 of the federal Clean 
Water Act, also regulates filling, draining, or other intensive uses of wetlands. Of the 3,229 acres 
of wetlands in the study area, about 3,192 acres, or about 99 percent, were under such protective 
regulation by the U. S. Army Corps of Engineers. 

Floodlands 
The floodlands of a river or stream generally consist of relatively wide, gently sloping areas 
contiguous to, and usually lying on both sides of, a river or stream channel. When stream discharges 
increase beyond the conveyance capacity of the channel, the river or stream rises and spreads laterally 
over the floodlands, causing a flooding event to occur. For planning and regulatory purposes, 
floodlands are normally defined as the areas, excluding the channels, subject to inundation by the 
100-year recurrence interval flood event. 

Floodland areas, like wetlands, are generally not well suited to urban development, not only because 
of flood hazards, but also because of seasonally or perennially high water tables and, generally, the 
presence of soils not well suited to urban development. However, the floodland areas often contain 
important elements of the natural resource base, such as wetlands and wildlife habitat areas, and 
therefore constitute important locations for open space lands, including park and parkway lands. 
Floodlands also provide storage for floodwaters and thereby decrease downstream flood discharges 
and stages. Every effort should be made to discourage incompatible intensive use of floodlands, while 
encouraging compatible natural open and parkway uses. 

As already noted, the City of Brookfield Wetlands Management Task Force requested that detailed 
inventory information on floodlands be provided. Under the National Flood Insurance Act of 1968, 
the U. S. Department of Housing and Urban Development, Federal Emergency Management Agency, 
was given authority to conduct studies to determine the location and extent of floodlands. Map A-3 
shows the distribution of floodlands, as prepared by the Federal Emergency Management Agency 
in 1986, for the Brookfield study area. The composition of floodlands is summarized in Table A-2 
and the ownership of floodlands is shown on Map A-4 and summarized in Table A-3. 
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Map A -2 

WETLANDS IN THE BROOKFIELD STUDY AREA REGULATED BY THE WISCONSIN DEPARTMENT OF 
NATURAL RESOURCES UNDER CHAPTER NR115 AND NR117 OF THE WISCONSIN ADMINISTRATIVE CODE 

~ SECONOAAY EtNlRONMENTAL CORRllOR .. WETLANOS NOT REGULATED UNOER NR 115 OR I\'R 117 t LEGEND 

~ PRI .... ARy ENVIRONMENTAL CORRIDOR c=! WETLANDS REGULATED UNDER o'lR us OR Nil 117 

n<~~il ISOLATED NATURAL AREA 

Source: City of Brookfield and SEWRPC. 
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Map A ·3 

COMPOSITION OF FLOODLANDS IN THE BROOKFIELD STUDY AREA 
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Table A-2 

COMPOSITION OF FLOODlANDS IN THE BROOKFIELD STUDY AREA: 1989 

Composition of Floodlands 

Other Urban 
Wetlands Open Lands (developed) Total 

Civil Division Acres Percent Acres Percent Acres Percent Acres Percent 

City of Brookfield . . . . . . ... 1,738 47.4 551 15.0 139 3.8 2,428 66.2 

Remainder of Study Area .... 820 22.3 337 9.2 85 2.3 1,242 33.8 

Total 2,558 69.7 888 24.2 224 6.1 3,670 100.0 

Source: Federal Emergency Management Agency (FEMA) and SEWRPC. 

As shown on Map A-3, floodlands were identified along the main rivers and streams in the Brookfield 
study area. As indicated in Table A-2, in 1989, there were about 3,670 acres of floodlands in the 
Brookfield study area. Of this total, about 2,428 acres, or about 66 percent, were in the City of 
Brookfield. As further indicated in Table A-2, of the total 3,670 acres of floodlands in the study area, 
about 2,558 acres, or about 70 percent, were also wetlands and about 888 acres, or about 24 percent, 
were other open lands. Developed urban uses encompassed the remaining 224 acres, or 6 percent, of 
the floodlands in the study area. As further indicated in Table A-2, floodlands in the City of Brookfield 
encompassed about 2,428 acres, or about 66 percent of the floodlands in the study area and about 
14 percent of the total area of the City. Of these 2,428 acres, about 1,738 acres, or about 71 percent, 
were also wetlands and about 551 acres, or about 23 percent, were other open lands. Developed urban 
uses encompassed the remaining 139 acres, or 6 percent, of the floodlands in the City. 

As shown on Map A-4 and indicated in Table A-3, of the total 3,670 acres of floodlands in the study 
area, about 703 acres, or about 19 percent, were in existing public park and open space sites, including 
607 acres in parks, 41 acres in public school sites, and 55 acres in other publicly-owned lands; and 
about 80 acres, or about 2 percent, were in nonpublicly-owned outdoor recreation sites. In total, then, 
about 783 acres, or 21 percent of the floodlands in the study area, were in existing public or private 
park and open space sites; while the remaining 2,887 acres, or 79 percent, were in other private 
ownership. As further indicated in Table A-3, of the total 2,428 acres of floodlands in the City of 
Brookfield, about 688 acres, or about 28 percent, were in existing park and open space sites, including 
608 acres in publicly-owned sites and 80 acres in nonpublicly-owned outdoor recreation and open space 
sites. The remaining 1,740 acres, or 72 percent of the floodlands in the City, were in other nonpublic 
ownership. 

RECOMMENDED WETLANDS PRESERVATION PLAN 

Under the park and open space plan for the City of Brookfield, it is recommended that certain 
wetlands, including associated floodlands, be acquired for limited outdoor recreation use, chiefly to 
provide a proper setting for the recreation trail system proposed in the plan. The plan recommends 
that the trail system be located at the edge of wetlands within the primary environmental corridor 
in the City. In addition, the plan recommends that certain other wetlands be acquired as part of the 
city system of multi-community, community, district, and neighborhood parks. 
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Map A·4 

OWNERSHIP OF FLOODLANDS IN THE BROOKFIELD STUDY AREA 
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Source: City of Brookfield and SEWRPC. 
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Table A-3 

OWNERSHIP OF FLOODLANDS IN THE BROOKFIELD STUDY AREA 

Existing Park and Open Space Sites 
Other Nonpublic 

Public Ownership Nonpublic Ownership Subtotal Ownership Total 

Recreation 
Civil Park School Other Subtotal Percent Site School Subtotal Percent Percent Percent 

Division (acres) (acres) (acres) (acres) of Total (acres) (acres) (acres) of Total Acres ofTotal Acres ofTotal Acres Percent 

City of 
Brookfield .... . 538 15 55 60B 16.6 80 .. 80 2.2 688 18.8 1.740 47.4 2.428 66.2 

Remainder of 
Study Area ..... 69 26 .. 95 2.5 .. .. . . . . 95 2.5 1.147 31.3 1.242 33.B 

Total 607 41 65 703 19.1 80 .. BO 2.2 783 21.3 2.887 78.7 3.670 100.0 

Source: Federal Emergency Management Agency (FEMAJ. City of Brookfield Department of Parks and Recreation. and SEWRPC. 

Wetlands and associated floodlands, in addition to providing an appropriate setting for parks and 
trails, also provide a variety of other benefits and uses. These benefits and uses are most properly 
addressed within the context of a comprehensive land use plan for the City, as well as in detailed 
stormwater and floodwater management plans. Until such detailed plans can be prepared and the 
specific stormwater·and floodwater management uses and water quality protection uses are identified, 
it is important to protect and preserve all significant wetlands in the City. The plan for the 
preservation of such wetlands is set forth in this section. 

Under the wetlands preservation plan for the City of Brookfield, it is recommended that the City 
of Brookfield acquire the significant wetlands and associated floodlands in the City of Brookfield for 
a variety of stormwater management, water quality protection, and park and open space uses. The 
plan recommends that all wetlands within primary environmental corridors and all additional large 
(five acres or larger in size) wetlands be acquired. This recommendation is fully consistent with the 
recommendations set forth in the open space preservation element of the park and open space plan 
for the City of Brookfield. Implementation of the recommendations set forth under both the park and 
open space plan and under the wetlands preservation plan for the City would result in the acquisition 
and protection of all the important remaining wetlands in the City of Brookfield. 

It is important to note that, while the usual manner of acquisition of land is the purchase of fee 
simple interest, there are methods of acquiring less than fee simple interest in the land. These other 
methods include the purchase and resale of land on condition; purchase and lease-back of land; 
acquisition of land subject to life estate; acquisition of tax delinquent land; acquisition of conservancy 
or scenic easements; acquisition through gift or donation; and acquisition through dedication. In 
addition, "clustered" residential development design options can also be used to preserve open space 
and to reserve lands for resource preservation and outdoor recreation purposes. Under the park and 
open space plan for the City, it is anticipated that lands proposed for park outdoor recreation use 
would be acquired through purchase of fee simple interest, but wetlands proposed for natural resource 
preservation purposes would be acquired generally through acquisition of tax delinquent land, 
acquisition through gift or donation, or acquisition through dedication. 

It is also important to note that acquisition of wetlands in urban areas is considered sound public. 
policy and can assure continued long-term preservation of such wetlands, provision of attendant 
public benefits, and prevention of serious and costly environmental damage. Acquisition of wetlands, 
even those wetlands regulated by the Wisconsin Department of Natural Resources, is desirable for 
the following reasons: 

1. Changes to existing regulations-Wetland protection regulations currently administered by state 
or federal agencies could be changed; wetlands now protected but not publicly owned would then 
be subject to encroachment or conversion to urban use. 
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2. Outdoor recreation use-Certain wetlands are needed for recreational purposes and, under the 
park and open space plan, are recommended for acquisition for park and outdoor recreation use. 

3. Wetlands management-Wetlands which are acquired by a public agency can be managed to 
promote a variety of public benefits. In addition, the public agency can take steps to prevent 
illegal dumping, filling, or misuse of such wetlands. 

4. Use for other public purposes-Wetland areas, because they are low and sometimes follow 
intermittent and perennial streams, may be necessary for location of certain utilities, such as 
sanitary sewers, flood control structures, or floodwater storage areas. If wetlands are in public 
ownership, the provision of such public facilities can be expedited while assuring sensitive 
treatment of wetland resources. 

5. Taxation fairness-Wetlands which are currently regulated by state and federal agencies are 
so regulated to prevent a public harm and generally cannot be used for intensive urban purposes. 
The public sector should be willing and ready to accept title to such wetlands. Private wetlands 
owners could donate such wetlands to the public, receive a tax benefit as part of that donation, 
and no longer be taxed for lands which they cannot readily use. 

6. Open space preservation-In urban areas, open lands, including wetlands, can provide relief 
from intensive urban uses, and there is often strong public interest in acquisition of wetlands 
to assure their continued use for open space purposes. . 

The location of wetlands within the primary environmental corridor, and additional large wetlands 
(five acres or larger in size) are shown on Map A-5, while the recommendations for the acquisition 
of wetlands in: these two categories are shown on Maps A-6 and A-7, respectively, and are summarized 
in Table A-4. As indicated in Table A-4, of the total 3,229 acres of wetlands in the study area, about 
3,040 acres, or about 94 percent, are located within the primary environmental corridors; and about 
189 acres, or about 6 percent, are additional large wetlands. Wetlands smaller than five acres in size 
are shown on Map A-8. 

As further indicated in Table A-4, of the 3,229 acres of wetlands in the study area, about 892 acres, 
or about 28 percent, are held in existing park or open space site ownership. Under the park and open 
space plan and the wetlands acquisition plan for the City of Brookfield, it is recommended that about 
299 acres of wetlands, or about 9 percent, be acquired for public park or recreation trail use; and 
that about 2,038 acres, or about 63 percent, be acquired for other public open space use. Of the 2,308 
acres of wetlands in the City of Brookfield, about 847 acres, or about 37 percent, are in existing park 
or open space ownership. Under the park and open space and wetlands acquisition plans, it is 
recommended that about 229 acres, or about 10 percent, be acquired for public park or recreation trail 
use; and that about 1,232 acres, or about 53 percent, be acquired for other public open space use. 
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M ap A -5 

WETLANDS WITHIN PRIMARY ENVIRONMENTAL CORRIDORS IN THE BROOKFIELD STUDY AREA 
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Map A-6 

RECOMMENDATIONS FOR PRESERVATION OF WETLANDS 
WITHIN THE PRIMARY ENVIRONMENTAL CORRIDORS 
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Map A ·7 

RECOMMENDATIONS FOR PRESERVATION OF WETLANDS FIVE ACRES 
OR LARGER IN SIZE OUTSIDE THE PRIMARY ENVIRONMENTAL CORRIDORS 
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Table A-4 

RECOMMENDATIONS FOR PROTECTION OF WETLANDS IN THE BROOKFIELD STUDY AREA 

Wetlands Within 
Primary Environmental 

Wetlands Within Primary Additional Large-Five Acres Corridor and Additional 
Environmental Corridor (acres) or More-Wetlands (acres) Large Wetlands (acres) 

Proposed Proposed Proposed 
Existing Other Existing Other Existing Other 
Park or Proposed Public Park or Proposed Public Park or Proposed Public 
Other Park or Open Other Park or Open Other Park or Open 
Public Recreation Space Public Recreation Space Public Recreation Space Total 

Civil Division Site Trail Use Subtotal Site Trail Use Subtotal Site Trail Use (acres) 

City of 
Brookfield .... 828a 223 l,101 b 2,152 19 6 131 156 847 229 1,232 2,308 

Town of 
Brookfield .... 22 70c 784b 876 -- -- 2 2 22 70 786 878 

Village of 
Elm Grove ... 6 -- 6 12 17 -- 14 31 23 -'- 20 43 

Study Area 856 293 l,891 b 3,040 36 6 147 189 892 299 2,038 3,229 

a Includas all wetlands in Mitchell Park and about 18 acres of wetlands in compatible private open space use, 

bUnder regional and county park and open space plans, it is envisioned that about 831 acres, or about 44 percent of the 1,891 acres proposed for 
acquisition for other public op/m space use, would be acquired by Waukesha County as part of the proposed Fox River Parkway. Of this total. about 
305 acres are located within the City of Brookfield and 526 acres are within the Town of Brookfield. 

c Under the park and open space plan for the City of Brookfield, ebout 64 acres would be acquired as part of the proposed addition to Mitchell Park. 

Source: City of Brookfield Park and Recreation Commission and SEWRPC. 
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Map A-a 

WETLANDS LESS THAN FIVE ACRES IN SIZE OUTSIDE OF PRIMARY ENVIRONMENTAL CORRIDORS 
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AppendixC 

PRESERVATION OF FLOODLANDS WITHIN PRIMARY 
ENVIRONMENTAL CORRIDORS IN THE BROOKFIELD STUDY AREA 

INTRODUCTION 

Under the park and open space plan for the City of Brookfield, it is recommended that primary 
environmental corridors be preserved in natural, open uses. Recognizing the importance of 
undeveloped floodlands to the overall environmental health and quality of life within the City, the 
City of Brookfield Plan Commission on January 16, 1989, formed a Wetlands Management Task Force, 
which was to be responsible for the preparation of a wetlands preservation plan for the City; and, 
on April 14, 1989, the Task Force requested that the Regional Planning Commission, as part of the 
open space preservation element of the park and open space plan for the City of Brookfield, provide 
detailed inventory information on wetlands and floodlands in the Brookfield study area; identify those 
wetlands and floodlands necessary for park and related outdoor recreation uses; and prepare a 
wetlands preservation plan for the City. The wetlands preservation plan, set forth in Appendix A, 
was approved by the Task Force on November 8,1989. 

The wetlands preservation plan included specific recommendations for the acquisition of wetlands 
within floodlands in the primary environmental corridors within the City. However, those floodlands 
used for agricultural purposes and other floodlands not covered by wetland vegetation within the 
primary environmental corridors were not addressed within the wetland preservation plan. On 
June 12, 1990, the City of Brookfield Plan Commission requested that the Wetlands Management Task 
Force develop recommendations for the preservation of floodlands in agricultural use and other 
undeveloped floodlands not encompassed by wetlands within a primary environmental corridor. The 
general policy for preservation of such floodlands is set forth in this appendix. 

The first section of this appendix presents inventory information on floodlands in the primary 
environmental corridors in the Brookfield study area; while the second section presents 
recommendations for the preservation of such floodlands. 

Floodlands Within the Primary Environmental Corridor 
As indicated in Chapter II and in Appendix A of this report, there were in 1989 about 3,670 acres 
of floodlands in the Brookfield study area. As shown on Map C-1, of this total, about 601 acres of 
primary environmental corridor lands consist of floodlands not lying within a wetland within a 
primary environmental corridor. As further shown on Map C-1, about 391 acres, or about 65 percent 
of the 601 acres of such floodlands, were in 1989 located within the City of Brookfield. 

Preservation of Floodlands Within the Primary Environmental Corridors 
Under the park and open space plan for the City of Brookfield, it is recommended that all wetlands 
and all additional undeveloped lands within the 100-year recurrence interval floodplain within any 
primary environmental corridor be preserved in natural, open uses and be acquired where appropriate 
by the City. At its meeting on June 19, 1990, the Wetlands Management Task Force concurred with 
this recommendation. More specifically, the Task Force recognized that floodlands in an urbanizing 
area formerly used for agricultural purposes, if left undeveloped, will generally revert to wetlands and 
provide flood storage and other benefits; and the Task Force recommended that such floodlands be 
acquired, upgraded, and restored to wetlands when located within a designated primary 
environmental corridor. In addition, the Task Force recognized that the margins of such floodlands 
can be reconfigured when such action contributes to the restoration of wetlands and preservation of 
the corridor. Finally, the Task Force recommended that an easement held by the City providing for 
public access and permitting floodland management, especially for the future construction of flood 
control structures and other flood control measures, be considered as an acceptable substitute for fee 
simple acquisition of the lands concerned. 
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Map C-1 

FLOODLANDS NOT ENCOMPASSING WETLANDS IN THE PRIMARY 
ENVIRONMENTAL CORRIDORS IN THE BROOKFIELD STUDY AREA 

LEGEND 

~ PRIMARY ENVIRONMENTAL CORRIDOR 

~ SECOt.()ARY ENVIRONM::NTAL CORRlOOR 

[W;/:~H ISOI...ATEO NATURAL AREA 

FLOOOLANDS NOT ENCOI.IPASSING WETLAM)S 
IN TME PRIMARY ENVIRONMENTAL CORRIDOR 

Source: SEWRPC. 
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Appendix B 

EXAMPLE OF MATERIAL PUBLISHED AS PART OF 
CITY OF BROOKFIELD INFORMATIONAL AND 
EDUCATIONAL EFFORTS DIRECTED TOWARD 

SOLVING LOCAL HOMEOWNERS' FLOODING AND 
SANITARY SEWER BACKITP PROBLEMS 

STORMWATER 
FLOODING & 

SANITARY SEWER 
BACKUPS 

CAUSES, PREVENTIONS AND 
CLEAN-UP TIPS 

JUNE 1999 

IMPORT ANT NOTICE OF DISCLAIMER 

The material contained in this broc.bure is offered for informational pU!'poses only_ The City does 
Dot warrant or guarantee the effecnveness of any oftbe alternatives discussed. frldividual 
properties must be assessed on a.case by case basis by the property owner and appropriate 
professionals in the area of flood proofing. 

Reference: Protecting Your Home/rom Flood Damage, Revised.lY96. 2nd Edition. 
Federal Emergency Management Agency 
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CAUSES 
There are four ways water 
can get into your basement: 

1. Through the drainage tile system"s 
sump. 

2. Backing up through the sanitJJ)' sewer 
lines under the nouse. 

3. Se:ping through cracks in the 
wails and floors. 

4 Ovenhe surface. of tbe ground 
ttrougc wmdows and ooOtways. 

1. -SUMP BACKUP 
The SlU-:lP in your drainage system is directly con.cected to tbe drain tiies. and therefore to the water in thc ground outside your basement walls. A sump will back up when the pump fails. when the power fails. or when the pump is overloaded. 

The first condition can be prevented by proper pump 
maimeDaoce and operation according to the ma.o.ufacturer's 
owner·s manual. This includes Deriodic cleaning of the 
debris screen, even during high "water. 
A clogged intake is as bad as having no pump. 

Qne of the most common causes ofbase.'11em 
flooding is not pump faiiure. but electrical failure. 
Power losses often accompany severe storms. 
Bac1..-up systems with baneries or generators are 
available commercially and experienced flood 
victims will teU you tbey are weB worth the cOSt. 

Since the basemen! floor cirain in the lowest point in your house. i: is the first place of entry for backed up sewage. Toe drain can be closed with a rubber or wooden plug d.uri!1g heavy rains. Some arains are weaded for a screw-in piug. Plugs can usually be brought at 2. hardware or plumbing supply S10re. Tnis is the simplesr and cheapest way to stop sewer back-up. However. tbe sewe:- couie backup into the neXt higher opening. probably a s~nk ciraln ortoiict. 

A bacl.:water \'aive iostalled in the sewer line is more expensive than a plug or I! standpipe. :-iowever. there are several advantages. Valves operate automatically. arc a pennanem part of your sysr:!Il anc prevent tae sewer from b<lckiog up into the basement. 

A oa:k".\·ate:- valve may requ:re periodic m:lmlenance. and therefore mUST navc an access point so it can h cleaned 0:- r'!paired. 

'ieur plumbing can be rebuilt so t!J<lt the basement sewage cir:!.ins 10 a sump. Sewage is then pumper. up to the Deight of tbe sewer system· s manhole. From this height it flows by gravity iDlO tbe syste.."1l. The sewer system wiIi back up onto the Street before it could get higb enough to back '.I}: IOta your house. JUSt as W1th a SWTIp pump. pumps for overhead plumbing require a back un system in C:l.se of powc;- faiiure. 

" ~\\ ~:ii! 
- I\I~ - I P~. --V Iii rni ft~-='---'-1:"""" -~~'_Ll ~ """"]~ ~I",-~r:r:-. I 

""eli\- ~.''" ~,!", 
~ 
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*****-!fSAFETI' NOTE""*"'''''''''' 
Be sure your backup generator ex.bausIs to the outcioors, Just 1i.1.;.e your car engine. <:. gasoilDe 
powered generator creates deadlY,r,~~~b,.o*D*~O*D*o~~~:*g:;*","",***",* 

Pump ovcrioad occurs when there is :nme groundwate; coming into the drain tiles thno the pump em handle. There are t\vo methods to prevem this. One method 15 W have a second or even a third pump on hand. Each pump should have its 0\\'0 outflow pipe. Toe second method IS to make sure the ourrlow pipes d.rain on top of the ground.. well away from tbe house. The City of Brookfield does not allow swno ournps to drain into the municlOal sanitarY sewer system because it o",:erloacis tbe system pumps ~r trea'".:r.em facilities. . . . 

2. SEWER-BACKUP 
A sanitary sewer backup occurs when the municipal system is overloaded with clear \ ... ·ater from inflow and infiltration. There are four ways to protect agaiilst this type of backup: install a standpipe. a plug. a back water valve, or an overbeadlhung sewer. High volumes of clear water overload the system and backups occur in base:nems. 

STANDPIPE 

A pipe inserted or screwed into the floor drain will allow the sewe;- back-up to seek its own level without flowing into your basement. The pipe need only be taU enough to be higber than street level. As water rises, it will flow out of me sanitary sewer manholes inlo the street, rather than 
out of the floor drain. 

A standpipe may be more dependable 
than a plug that could pop out. 
However, one sboncoming of a 
standpipe is tbat ODC must be 
borne to install it. 

3. SEEPAGE 
Whether from heavy local rains and water standing in your yard. broken or plugged. drain tiles or surface floodmg. the ground around your house can become saturated with Water. If there are cracks in your walls or fioors, saturated ground will aliow seepage of water into your basemenf, 

The best ways to deal with seepage are to ensure that walls are waterproof and to relieve the groundwater through subsurface dram tiles. Cracks can b~ repaired and the walls can be waternroofed from inside or outside. Waterproofing O!:l tbe outside oftbe wall is more effective beca~se groundwater pressure forces tbe sealer into the foundation. Toe best technique is 10 dig a ditch around the basem.ent wall and apply a commercial sealaot Drain tile system.,., have prover. very effective in dealing witb high groundwater. \Vate:- is kept away from the walls by draining down to the drain tiles. Water flows to [he sump ana is pumped out. Therefore. one of the best protections against seepage is to ensure you bave a dr2in system and su.:np pump that work 
properly. 

4. SURF-ACE STORMWATER 
FLOODING 

One 0: the most serious types of damage to your basement will corn'! :rom flood waters on tOP of the ground. This is call"ed from overflow of a nearby s:rea.'11. or ifyOUI buiiding is located in a tow spot, from the collection of n.lIlon from heavy rains. 

One of the first responscs to this son of flooding is to seal. tbe oper.i::lgs, sucb as the windows. Tnis can be done by replacing windows with glass blocks or raising window wells above the W<lter level. A low wall can be built around the stairwells. 

The biggest-problem wah closing the direct openings to your basemen! is that water wiil still stanO on thc ground next to your bouse ana will likely seep down <lIang tbe walls. Howeve~, unlike other seepage probiems, surface flooding wi It deliver more warc:- than your sump pumps can handle. Split levels. bi-Ievels and houses with the basement floor no more than three or four feet below ground level are probably strong enough to eeaJ with this, especially if the waUs are built of concrete. However. if the difference in flood heights and the floor oftbe basement is greate:- than three fect and the wall is made of block or masonry, the most effective m'.!thod of preventing water from rC:lching the walls is ihrou?h proper grading or creating swalc5 to diven 
water away from the borne. 

Remember 1.0 be <l considerate neighbor and make sure your acrions do not imerferc vmh drainage 
00 adj:lcenr properties. 



PREVENTIONS 
Once the source of water has been determined. the following iufotItlatioD may be used to remedy 
the problems. Consult a professional in your area for assistance. 

Sumo Pumos 

Sump: A hole designed to coliect water. 

Sump Pump: Used to remove water from basements and other low areas. 

A sump consists of a perforated liner set in a hole llned with coarse stone. The stone helps collect 
water and filter out fine particles. A filter cloth may extend the life of the sump by preventing it 
ft:om silting up. Perforated water~col1ection pipes draining to the sump make it more effective. 

A sump pump is usually either the submersible type with a motor and impeller under water, or the 
pedestal type with the impeller under water and motor on top. Both types have an automatic 
switch. Both types will work until the electricity is shorted by the water. With the submersible 
type, this happens at the end of the electrical supply wire. With the pedestal type, it happens 
when the water reaches the motor on top of the pedestaL Both types should have a one-way 
valve that will not allow the water to flow back into the discharge hose or pipe. 

Caution: 

Electricity and water are a hazardous combination. The sump pump must be wired into a 
grounded receptacie th3.t only allows one plug. A second nearby outlet should be equipped with a 
ground fault circuit intenupter (GFCI). This second outlet should be handy so that people 
working near the sump pump will nOl be tempted to unplug it to USe the outlet, thereby placing 
themselves in danger. 

Installin!! a Backflow Valve 

The sewage/septic system is designed to remove sewage from a house. If flood water enters the 
system, the sewage can backup and enter your home. To help prevent this, install a backflow 
valve in the sevver line. The backflow valve is opened by the flow of sewage exiting your home. 
but closes when the flow reverses preventing sewage from backing up into your home. Check 
with your local building official for permitting and code requirements. It is recommended that this 
work be done by a qualified, licensed plumbing contractor. 

Cartam ~~ a~ not1='rnn1tllld forrubsantiaUyd:unqed buildings. 

Owci< witt\ your local building official or floodplain admmislTatOl" 

before begll'lnlng reoarr:s.. 

Installing a Floor Drain Plug 

The easiest way to stop sewer backup is to plug the opening where :he backup can first eme:- the 
bouse. The sanitary system's lowest opening in the bouse is the floor drain. Commercial plugs 
are available that can be placed in the floor drain below the grate. Bolts on metal end pieces are 
tightened. causing a rubber gasket to expand and seal the plug in the pipe. 

A plug not only stops water from entering the house but it prevents it from leaving the house as 
welL Because of this, it may be best to put the plug in place only during heavy rains. 

You may install a plug with a float. The float allows water to drain out of the basement. When 
the sewer backs up. the float rises aDd plugs the drain. A float plug permanently installed will not 
interfere with the floor drain's nonnal operation. 

Caution: 

-+ Float plugs may.be blocked open by even smail amounts of debris. 

Floor drain plugs do not stop backup from coming out of the next lowest opening, 
for example a'laundry tub or basement toilet. 

In older houses the sewer lines under the basement floor may be clay tile. A build 
up of water pressure can damage the sewer lines. 

FLOOR DRAIN __ ..t.:::=--; 

FL.OATPLUG 

..,.----.--- .' 

Cen:un ~~;. nat p~ruad fo .. ~~ d.rmged bulldlngk 

Chaclc wn:h yow" IDCIIl buUdln(. affic!a.l cr fl~P_ aclmlrustruc .... 

before begiMin! ~ . -

Installing an Interior Foundation Draina!!e Svstem 

Some homes need a basement foundation drain system to collect and carry away groundwater. 
This may involve cutting the floor slab, excavating a trench and installing drains along the ir:side 
perimeter of ail footings. These drains should slope to a low point from which a single line can 
carry the water away from the house, or to a swnp pump. 

The basement drainage retrofit depicted below is a simple, generic system utilizing perforated 
drain pipe. wrapped in filter fabric, and imbedded in crushed stone. Other. more sophisticated 
systems. some of which are patented. are available to correct serious basement drainage probleI:lS. 
Consult an architect, engineer or licensed specialty contractor for specific infoanation and 
recommendations regarding system alternatives. 

E:tt.nclp.rlorz* 
dMlln pjl'c to strut 
draj"or~ ::..<......Y'r\..'\. 

Interior Basement Drain System 

r-----filt.rhbrica~dcnmplpot----_, 

'U,,", 

.:It..¥,, ..... ,:; . 
I I 
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Installin" an Exterior Foundation Drainage Svstem 

All houses Deed a well-developed e:,ain system [Q coli eel aDa carry away ground waters. This 
means establishing drains around aU footlogs with perforated pipe surrounded by crusbed stone 
backfill to drain water that seeps through tbe srcund. These draiDs should slope to a low point 
from which a single liDe should carry the Water away from the bouse. !O a. sump pump which 
discharges to a Storm sewer. or to tbe ground surface away from tbe bouse. 

A 4" _deep bed of gravel under tb.e Jab sbould aliow water to run to a central collection point 
where there is a sump pump with i!. continuous power source. If you have a lot afwater under the 
slab, YOll may Deed to install perforated pipe orain hnes to carry the water to The sump pump. 

As with other retrofitting systems. a sealed house wHl usually need a sewer backflow protection 
device. 

Cenu.N!D;U~2t'I!noc.pennltl:l:!ldtor~d:rrarttdbUildinp. 
DIed!: WID! ygur teat bllildint offlc:bJ or floodplain lOmil'listJ'7.QJr 

befo""i:tlt!ll'l"mll~r:. 

Exterior Foundation Drain System 

'I'rionlWdcr.unll!pe 
nNnCIl>er"Orneo:roihcu,;!E; 
,....,"'",IIeUlortn:el:. 
... nClr~ ..... -.;.\" •• ,~ 

s .... 

Installin!! an Exterior Floodwall 

11 

P.n exter-io; floodwall Car! proteCt a window 'v ell or stair against low level flash flooding. Wnlls 
should be supponed by :md securely tieri iota it footing so that they will not be undercut by 
scounng. Fiood walls caD be constructed of masonry or concrete. It is imponanl to understand 
the flood situation you are working with ana your soil conditions in order to properly evaluate if a 
flood wall is the right soiurioIJ. for you. Flood walls are not efiective when the ground becomes 
saturated. 

CODS:n:ct a watcrugh1 masonry flood wall around the perimeter oi the opening. The wall sbould 
not exceed three feet 10 height and must be const:1.lcted of properly reinforced poured concrete or 
sufficient concrete II"Ul.sonry units to prevcnt iailure under flood conditions. Install proper footing 
and anchor to existing waUs. Install a watenight. spring-Ioaaed steel access door and watertight 
gaskets on sides and bottom oi frame :n any necessary opening Be surc a.1l work conforms 10 

State and local building codes. 
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Sealin!! Ovenin!!s Iv Walls 

If your house is being: flooded by flowing waters emering lhrough windows or doors, you cm 
temporarily close up thosc openings during a flood and keep that water out. 

Metal or wooden shields c~n be made to fit the openings. Teese can tben be secured to tae 
openings with bolts or shd into special positioning channels to Stop the flow of water. On the 
inside. the shields need to have a special rubber gasket or tney should be installed with a bead of 
caulking to make them warer t!ght. Sandbags caD also be stacked in doorways or window wells 
and vents to make the openings water resistant. 

12 
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NOTE: Houses should be shielded from 
floodwater entry, but generally shielded 
nOt more than 1 I/:, feet. Exterior water 
deeper th:m this could push the waUs in if 
there is no water inside to push back "ith 
equal force. 

An interio~ flood wall can be built to nccommodate low levels of flooding. The wall must enclose 
the utilities and be built I foot above the 100 year flood elcvatioc. The wall must be constructed 
of either concrete blocks or poured concrete and reinforcec with steel rods in order to be able to 
resist the pressurc oftbe floodwaters. It is imponant to ac.cbor the new waH into the exisnng 
basemcDt wall and floor so that it is not pushed around by the f1ood\Vate~s. For best 'DroteC!lOn, 
do not install gates which open iIU2 the enclosure. . 

t= =~.-
--------- N'£'W EPCPANSIo.'l BC"' .. T 

: .. .,c...,/r---------- p.,OXWSTD::,.·U.Aa:o:rBO:.::m 

----RKCmmerlced Minimum 
1:2" Abcwe IOO-Yeu 
Aood Le'o'e/ 

1'OnuJ..~AND 
~"TWA.Ll.. 

II 1 
,I I '\1 
I! 1 \ 
I; I 1\ 
Ii 1 .. 

1 n 
~' ,.---

1 ~ 
I 

1 II 
u ~ 

mow I't.DOO WALl. fCONc:::R£'!':a 
noc:::x OR. POURED CON~ 

~~~ 

a~NTAl. JtilNFoRONG A' 
EVER,y 'Imt&. BU:X:t: 

EXL.'"::NO ~ FLOOR 

"''--+------'\~--- l'l!ZDlUU. 6" BOLl!Z IN'tO~ 
nooR s:u.a AT 1rVJ!1y FOUZl'EEl", 
fILL WITH 80NIXNti AGCN'l" AND 
1NSi%r~~ 
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PAINTS 

~Ieldy dty tne sun·ace before paintin,i. This may take se\'eraJ weeks, but P,U01 will peellfappJied over a damp 
sumc:. Coal concrete surfaceS with penetrating sealer for easier furure cleanup. Coat water-StAined. areas with shellac 
or cotnmel"Clai s~ killer flfSI or the stains will bleed through the plint. Dryprooting requires thick plilSl!.C or 
rubben~ sheeting. Waterproolinltpaull$do not keep oul Hoodwaters. 

Windows 

The 00st protection from high wind dnmoge is boarding up all windows or installing hWTicane shutters. TapiDg 
WUldows will not prevent storm breakage:. To board up windows, cut plywood to fit all dOOrs aDd windows. Label for 
quick ~in!l of covenngs and openings. Store with the nailslfastenen for anachmc:nt. 

Water Resistant Products 

... Coocrote."concrete block. or glazed brick 

-+ Qay, concrelc. or ceramic ule 

-+1nc1oor-outdoor ClU'pe!ing, synthetic: backing: lnOI fastened down) 

-+ Vinyl. terrazzo. or rubbtr floot covenng. wtlh waterproof adhesives 

... MeW doors and winaow frames 

-+ POlyesw-epoxy paint.$ (Warning: do not use mildew·rcsiswu ptunt indoors Q$ it cmullins a 10lUC msrcd1ent). 

... Stone, slate, cast stone with waterproof mortar 

... Mastic, silicone. polyurethane formed-in place nooring 

... Polystyrene plastic foam insulation 

... Water-resiSUllltglue 
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CLEAN-UP TIPS 
lbe moS! impottlSnt thing 10 remember is 10 give your house plenty o( time 10 dry! RushinK 10 reb!.uld before cVU)'lhiD1 
dries can cause many problems. The rule of thumb is, if it takes a week for visible moistu,re 10 diSlppQ'. It wiU tAke II 
1C!St another weelc. for unseen pans 10 dry. Here 1m some inexpensive measures you can Llkc to mae your f!Covel)' 
easier ancr the next tlood. 

UTILITIES 

Eleclrical: Move the main breaker or fuse box and utility meters above the Rood level for yOW' bouse. Label each CI!'CWt 

Uthe decmeal code allows, raise the elecllicaJ owlets and SWitches above the Rood level. 

Equipment: If you plan to replace a nooded furnace. Water bWCT. or air conditioner. rnstalilhe new one all a ltigher 
Roor. If your new air conditioner or heat pump will be outsidt. install it on a platfOrm abo"c yout flood h:vel. A water 
later t3D be put anywhere near a hot water pipe. An updraft JiJmace i.n a basement can be rtplated WIth a downdraft 
furnace on a floor above the 11000 protection lenl. Heavy appliances may be plated OD roused plufonns inside the 
house when: the Iload protection level is nOllOO high. Malee ~e wasilet'Sldryen will OOt Ylbli1.le olT the blocks or 
platfonn during use. A onc or fWC foot waterproof floodwall around appli.ances will protect them from shallow tlooc1ing. 

WALLS 

Wash and disinftct the sruds and sills if the wallboard and insuluion were removed. Ifrebuildins. consider l1leW studs 
and sills as they are less damaged by water than wooden ones. Pressurc-acaccd wood resistS mildew and wood-elliol 
Weas but may swell when soaked. WllrniDI: Some pressure-treated wood should noC be used laside ,be house.. Ie 
depcndJ OD the chemiC1l1s used (0 Creaf them. Ask your lumber company for consumer IlIforntadoa ,ha' gives 
specific precautions. 

WALLBOARD 

If you install the wall board horizoruaUy (four fut high), you'lI only have (0 ~plllCC half the wall ifthene.u tlood is less 
than 4 feet deep. 

Leave the waU open 1 loeb above the sill. The baseboards will bide the gap. but all you have to tlo nela noodtime is 
remove the baseboard and the wall cavity will drain freely and air will circulate better. (Not applicable if local code 
requires a Ote wall). 

Grcenboatd or other mOisture-resisram wallboard may be more sturdy than regulW' wallboard. but replacement is 
required as it presents the same heaith hazards wben soaked wilh floodwaters. 

FLOORS 

ParUcle board. or plywood fall apart when wet for lengthy periods. flOOr joislS and some wood noon ~pm their shape 
when naturnlly dried. U~ screws or screw nails on floors and stairs to minimize WatplOg. Completely dry subfloonng 
before loying new flOOMS or carpeting. Rendl. then sandor place a new underloymcm for a Dt\V tloor. 
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Pumping Out a Flooded Basement 

If your basement is flooded, donlt rush to pump it ouL. 

Water lD the ground outSide your bouse will still be 
pushing bard against the outside of your basement 
walls. and the water inside your basement faster than 
the water outside drains out of the ground.. the 
outside pressmc will be greater than the inside 
pressure, causing walls and floor to crack and 
possible collapse. 

How tD Safely Pump Water Out of your Basement 

Never go into a tlooded basement unless you are sure the elecuictty IS off. 
Stan pumPlllg the water OUt ofthc basement wilen Iloodwalers no longer cover the ground. 
Don'c use guohne-powered pumps or generato~ indoors. Gasoilue engllleS treace deadly cillbon moooXldc 
l!Xhaustfumes. 
Pump the water leve! down 2 or 3 feel. Mark the level. and Wal,t overnight. 

Old the water level the ncxtday. If the water levcl weul baC~ up over your mark, it is still too eanyto dram 
your basement.. Wait 24 bows. then pump the watet down 2 or 3 feet agam. Mark the Icvcl and chcck It IDe 
nextdny. 
When the water stops rising, pump down another 2 or J feet and wait overmgbt. Repeal steps 4 and 5 unul aU 
'IVItcf is pumped out oflne basemenL 

Whnt to Do After Dnining Your Basement 

.. .. Dillinfett the noon and walls 10 f'tIIlOve bacteria left from the RoodwalCfS . 
Before ruming Ihe power back. on, check any clectneal service that may have been damaged.. Replace iUly 
wiring. SWltcbes. oullea that were wet during: the 1100d . 
Remove heating and air condltioning verus or registers u soon as possible and hose CUI the ductWork. lbose 
dUCI! that were Uooded will have mud and bnct.cria in them. 
Cbeclc your WlUer syaem for leaks in pipe! that may nave been moved. 
~ your water supply to be certain it is Dot coruamiJwed. 
Cbeck all other utilities ODd draiw: (or damage from the floodwaters. 

Conununi ty Development DepanmeDt 796·6646 
2000 Nonb Calbouo Road. Brookfield. WI 53005·5095 6/99 
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Appendix C 

EXCERPT FROM SEWRPC PLANNING REPORT NO. 26, 
VOLUME TWO, SETTING FORTH OBJECTIVES, 

PRINCIPLES, AND STANDARDS USED IN 
PREPARING THE COMPREHENSIVE PLAN FOR 

THE MENOMONEE RIVER WATERSHED 
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BASIC CONCEPTS AND DEFINITIONS 

The term "objective" is subject to a wide range of inter· 
pretation and application, and is closely linked to other 
terms often used in planning work which are equally 
subject to a wide range of interpretation and application. 
The following definitions have, therefore, been adopted 
in order to provide a common frame of reference: 

1. Objective: a goal or end toward the attainment 
of which plans and policies are directed. 

2. Principle: a fundamental, primary, or generally 
accepted tenet used to support objectives and 
prepare standards and plans. 

3. Standard: a criterion used as a basis of compari· 
son to determine the adequacy of plan proposals 
to attain objectives. 

4. Plan: a design which seeks to achieve the agreed. 
upon objectives. 

5. Policy: a rule or course of action used to ensure 
plan implementation. 

6. Program: a coordinated series of policies and 
actions to carry out a plan. 

Although this chapter deals primarily with the first three 
of these terms, an understanding of the interrelationship 
of the foregoing definitions and the basic concepts which 
they represent is essential to the following discussion of 
development objectives, principles, and standards. 

WATERSHED DEVELOPMENT OBJECTIVES 

Objectives, in order to be useful in the watershed plan· 
ning process, must not only be logically sound and related 
in a demonstrable and measurable way to alternative 
physical development proposals, but must also be consis· 
tent with, and grow out of, regionwide development 
objectives. This is essential if the watershed plans are to 
comprise integral elements of a comprehensive plan for 
the physical development of the Region, and if sound 
coordination of regional and watershed development is 
to be achieved. 

The Southeastern Wisconsin Regional Planning Commis· 
sion has, in its planning efforts to date, adopted, after 
careful review and recommendation by various advisory 
and coordinating committees, nine general regional devel· 
opment objectives, nine specific regional land use devel· 
opment objectives, seven specific regional transportation 
system development objectives, four specific sanitary 
sewerage system development objectives, and four specific 

water c.ontrol facility development objectives. These, 
together with their supporting principles and standards, 
are set forth in previous Commission planning reports. 
Certain of these objectives and supporting standards are 
directly applicable to the Menomonee River watershed 
planning effort, and are hereby recommended for adop· 
tion as development objectives for the Menomonee 
River watershed. 

Land Use Development Objectives 
Six of the nine specific regional land use development 
objectives adopted by the Commission under its regional 
land use·transportation planning program are directly 
applicable to the Menomonee River watershed planning 
effort.1 These are: 

1. A balanced allocation of space to the various land 
use categories which meets the social, physical, 
and economic needs of the regional popUlation. 

2. A spatial distribution of the various land uses 
which will result in the protection, wise use, 
and development of the natural resources of 
the Region. 

3. A spatial distribution of the various land uses 
which is properly related to the supporting trans· 
portation, utility, and public facility systems in 
order to assure the economical provision of utility 
and municipal services. 

4. The preservation and provision of open space to 
enhance the total quality of the regional environ· 
ment, maximize essential natural resource avail· 
ability, preserve and protect natural areas and 
wildlife habitat, give form and structure to urban 
development, and facilitate the ultimate attain· 
ment of a balanced year·round outdoor recrea· 
tional program providing a full range of facilities 
for all age groups. 

5. The preservation of land areas for agricultural 
uses in order to provide for certain special types 
of agriculture, provide a reserve for future needs, 
and ensure the preservation of those rural areas 
which provide wildlife habitat and are essential to 
shape and order urban development. 

6. The attainment of good soil and water conserva· 
tion practices in order to reduce storm water 
runoff, soil erosion, and stream and lake sedimen· 
tation, pollution, and eutrophication. 

1 The other three specific regio'nal land use development 
objectives are: 1) a spatial distribution of the various land 
uses which will result in a compatible arrangement of land 
uses; 2) the development and conservation of residential 
areas within a physical environment that is healthy, safe, 
convenient, and attractive; and 3) the preservation and 
provision of a variety of suitable industrial and com· 
mercial sites both in terms of physical characteristics 
and location, 
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Sanitary Sewerage System Planning Objectives 
Three of the four specific sanitary sewerage system devel­
opment objectives adopted by the Commission under its 
regional sanitary sewerage system planning effort are 
directly applicable to the Menomonee River watershed 
planning effort.2These are: 

1. The development of sanitary sewerage systems 
which will effectively serve the existing regional 
urban development pattern and promote imple­
mentation of the regional land use plan, meeting 
the anticipated sanitary waste disposal demand 
generated by the existing and proposed land uses. 

2. The development of sanitary sewerage systems 
that are properly related to, and that will enhance 
the overall quality of, the natural and man-made 
environments. 

3. The development of sanitary sewerage systems 
that are both economical and efficient, meeting 
all other objectives at the lowest cost possible. 

Water Control Facility Development Objectives 
Three of the four specific water control facility develop­
ment objectives adopted by the Commission under its 
other comprehensive watershed planning programs are 
also applicable to the Menomonee River watershed plan­
ning effort.3 These are: 

1. An integrated system of drainage and flood con­
trol facilities and floodland management programs 
which will effectively reduce flood damage under 
the existing land use pattern of the watershed and 
promote the implementation of the watershed 
land use plan, meeting the anticipated runoff 
loadings generated by the existing and proposed 
land uses. 

2. An integrated system of land management and 
water quality control facilities and pollution 
abatement devices adequate to ensure a quality 
of surface water necessary to meet the water uses 
shown on Map 1. 

3. The attainment of sound groundwater resource 
development and protective practices to minimize 
the possibility for pollution and depletion of the 
groundwater resources. 

2 The other specific sanitary sewerage system development 
objective is: The development of sanitary systems so as to 
meet established water use objectives and supporting 
water quality standards. 

3 The other specific water control facility development 
objective is: An integrated system of land management 
and water quality control facilities and pollution abate­
ment devices adequate to ensure a quality of lake water 
necessary to achieve established water use objectives. 
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Principles and Standards 
Complementing each of the foregoing specific land use, 
water control facility, and sanitary sewerage system 
development objectives is a planning principle which 
supports the objective and asserts its inherent validity, 
and a set of quantifiable planning standards which can 
be used to evaluate the relative or absolute ability of 
alternative plan designs to meet the stated development 
objective. These principles and standards, as they apply 
to watershed planning and development, are set forth in 
Tables 2, 3, and 4, and serve to facilitate quantitative 
application of the objectives during plan design, test, 
and evaluation. 

It should be noted that the planning standards herein 
recommended for adoption fall into two groups: com­
parative and absolute. The comparative standards, by 
their very nature, can be applied only through a compari­
son of alternative plan proposals. Absolute standards can 
be applied individually to each alternative plan proposal, 
since they are expressed in terms of maximum, minimum, 
or desirable values. The standards set forth herein should 
serve not only as aids in the development, test, and 
evaluation of watershed land use and water control facility 
plans but also in the development, test, and evaluation 
of local land use and community facility plans and 
in the development of plan implementation policies and 
programs as well. 

Overriding Considerations 
In the application of the watershed development objec­
tives, principles, and standards in the preparation and 
evaluation of the watershed plan elements, several over­
riding considerations must be recognized. First, it must 
be recognized that any proposed water control and water 
quality management facilities must constitute integral 
parts of a total system. It is not possible from an applica­
tion of the standards' alone, however, to assure such 
a system integration, since the standards cannot be used 
to determine the effect of individual facilities and con­
trols on each other or on the system as a whole. This 
requires the application of planning and engineering 
techniques developed for this purpose, such as hydro­
logic, hydraulic, and water quality simulation, to quan­
titatively test the potential performance of the proposed 
facilities as part of a total system, thereby permitting 
adjustment of the spatial distribution and capacities of 
the facilities and system to the existing and future runoff 
and waste loadings as derived from the land use plan. 
Second, it must be recognized that it is unlikely that any 
one plan proposal will meet all the standards completely; 
and the extent to which each standard is met, exceeded, 
or violated must serve as a measure of the ability of each 
alternative plan proposal to achieve the specific objectives 
which the given standard complements. Third, it must 
be recognized that certain objectives and standards 
may be in conflict and require resolution through com­
promise, such compromise being an essential part of 
any design effort. 



Map 1 
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....... : ,-
-_I I 

-,:] 
- - , 

''''' ' . . ; ,.~. , 
. -.:-t:~.~ · _.~_ 

\~ , 
.' 

, j...I ,.~. 
~', . 
• . • 1 • •• • __ 

, 
( 

LEGEND 
RECREATIONAL AND FISH 
ANO AQUATIC LIFE 

RESTRICTED 

I. THE ADOPTED WATER QUALITY 
STANDARDS Tt-lAT suPPORT 
THE MAJOR WATER USE 
D8JECTIVES DEPICTED ON THIS 
MAP ARE SET FORTH IN TA8LE 
96. TI-£SE OBJECTIVES AND 
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WATERS St1AL L BE MAINTAINED 
AT THAT EXISTING HIGHER 
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Water use objectives and supporting water quality standards constitute a significant input to the preparation of the comprehensive plan for the 
Menomonee River watershed. The existing state-adopted water use objectives for the surface waters of the Menomonee River watershed are 
identified on Map 82. Volume 1 of this report. The recommended water use objectives for the Menomonee River watershed are shown on the 
above map. The two maps differ in only one respect: that reach of the main stem of the Menomonee River from its confluence with Honey 

Creek in the City of Wauwatosa downstream to Hawley Road in the City of Milwaukee. which has been placed in the "restricted" category 
under the current state·adopted objectives. is recommended for upgrad ing to the "recreational and f ish and aquatic life" category under t he 
recommended Menomonee River watershed plan. 

Source: SEWRPC, 
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Table 2 

LAND USE DEVELOPMENT OBJECTIVES, PRINCIPLES, AND STANDARDS FOR THE MENOMONEE RIVER WATERSHED 

OBJECTIVE NO.1 

A balanced allocation of space to the various land use categories which meets the social, physical, and economic needs of the regional population. 

PRINCIPLE 

The planned supply of land set aside for any given use should approximate the known and anticipated demand for that use. 

STANDARDS 

1. For each additional 1,000 persons to be accommodated within the Region at each residential density, the following minimum amounts of 
land should be set aside: 

Net Areaa Gross Areab 

Residential Density Category (Acres/l,OOO Persons) (Acres/1,000 Persons) 

High Density Urbanc .............. 24 36 
Medium Density Urbanc ............ 65 92 
Low Density Urbanc .............. 238 298 
Suburband ..................... 572 698 
Rurald ........................ 1,429 1,681 

I n addition, for each additional 1,000 persons to be accommodated within the Region the following minimum amounts of land should be 
set aside: 

Net Areaa Gross Areae 

Land Use Category (Acres/l,OOO Persons) (Acres/l,OOO Persons) 

Governmental and Institutional ....... 9 12 
Public Park and Recreation 

Major ....................... 4 5 
Other ....................... 9 10 

2. For the daily use of short-term visitors to the watershed, the following amounts of land should be acquired and developed for each antici­
pated 100.participantsf in each of the five major outdoor recreational activities which require intensive land development within the watershed: 

Principal Backup Land 

Development or Secondary 

Major Activity Total Acres Acres Development Acres 

Swimmingg ...... 0.45 0.09 0.36 

Picnicki.ngh ...... 12.50 1.25 11.25 

Golfing' .......... 32.79 32.79 --
Camping! ........ 133.33 6.67 126.66 

Skiing k ......... 3.70 3.33 0.37 

3. For each additional 100 commercial and industrial employees to be accommodated within the Region, the following minimum amounts of 
land should be set aside: 

Net Areaa Gross Areal 

Land Use Category (Acres/100 Employees) (Acres/lOa Employees) 

Commercial 
Major ......... 1 3 

Other ......... 2 6 

Industrial ........ 2 9 
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OBJECTIVE NO.2 

A spatial distribution of the various land uses which will result in the protection, wise use, and development of the natural resources of the 
Region. 

PRINCIPLE 

The proper allocation of uses to land can assist in maintaining an ecological balance between the activities of man and the natural environment 
which supports him. 

A. Soils 

Principle 

The proper relation of urban and rural land use development to soils type and distribution can serve to avoid many environmental problems, aid 
in the establishment of better regional settlement patterns, and promote the wise use of an irreplaceable resource. 

STANDARDS 

1. Sewered urban development, particularly for residential use, should not be located in areas covered by soils identified in the regional detailed 
operational soil survey as having severe or very severe limitations for such development. 

2. Unsewered suburban residential development should not be located in areas covered by soils identified in the regional detailed operational 
soil survey as having severe or very severe limitations for such development. 

3. Rural development, including agricultural and rural residential development, should not be located in areas covered by soils identified in the 
regional detailed operational soil survey as having severe or very severe limitations for such uses. 

B. Wetlands 

Principle 

Wetlands support a wide variety of desirable and sometimes unique plant and animal life; assist in the stabilization of lake levels and stream· 
flows; trap and store plant nutrients in runoff, thus reducing the rate of enrichment of surface waters and obnoxious weed and algae growth; 
contribute to the atmospheric oxygen supply; contribute to the atmospheric water supply; reduce storm water runoff by providing area for 
floodwater impoundment and storage; trap soil particles suspended in runoff and thus reduce stream sedimentation; and provide the population 
with opportunities for certain scientific, educational, and recreational pursuits. 

STANDARD 

All wetland areasm adjacent to streams or lakes, all wetlands within areas having special wildlife and other natural values, and all wetlands 
having an area in excess of 50 acres should not be allocated to any urban development except limited recreation and should not be drained or 

filled. Adjacent surrounding areas should be kept in open·space use, such as agriculture or limited recreation. 

c. Woodlandsn 

Principle 

Woodlands assist in maintaining unique natural relationships between plants and animals; reduce storm water runoff; contribute to the atmos· 
pheric oxygen supply; contribute to the atmospheric water supply through transpiration; aid in reducing soil erosion and stream sedimentation; 
provide the resource base for the forest product industries; provide the population with opportunities for certain scientific, educational, and 
recreational pursuits; and provide a desirable aesthetic setting for certain types of land use development. 

STANDARDS 

1. A minimum of 10 percent of the land area of each watershedo within the Region should be devoted to woodlands. 

2. For demonstration and educational purposes, the woodland cover within each county should include a minimum of 40 acres devoted to each 
major forest type: oak·hickory, northern hardwood, pine, and lowland forest. In addition, remaining examples of the native forest vegetation 
types representative of the pre·settlement vegetation should be maintained in a natural condition and be made available for research and educa· 

tional use. 

3. A minimum regional aggregate of five acres of woodland per 1,000 population should be maintained for recreational pursuits. 

D. Wildlife P 

129 



Table 2 (continued) 

Principle 

Wildlife, when provided with a suitable habitat, will provide the population with opportunities for certain scientific, educational, and recrea­
tional pursuits; comprises an integral component of the life systems which are vital to beneficial natural processes, including the control of 

harmful insects and other noxious pests and the promotion of plant pollination; provides a food source; provides an economic resource for the 
recreation industries; and is an indicator of environmental health. 

STANDARD 

The most suitable habitat for wildlife-that is, the area wherein fish and game can best be fed, sheltered, and reproduced-is a natural habitat. 
Since the natural habitat for fish and game can best be obtained by preserving or maintaining other resources in a wholesome state, such as soil, 

air, water, wetlands, and woodlands, the standards for each of these other resources, if met, would ensure the preservation of a suitable wildlife 
habitat and population. 

OBJECTIVE NO.3 

A spatial distribution of the various land uses which is properly related to the supporting transportation, utility, and public facility systems in 
order to assure the economical provision of utility and municipal services. 

PRINCIPLE 

The transportation and public utility facilities and the land use pattern which these facilities serve and support are mutually interdependent 
in that the land use pattern determines the demand for, and loadings upon, transportation and utility facilities; and these facilities, in turn, 
are essential to, and form a basic framework for, land use development. 

STANDARDS 

1. The transportation system should be located and designed to minimize the penetration of existing and proposed residential neighborhood 
units by through traffic. 

2. The transportation system should be located and designed to provide access not only to all land presently devoted to urban development 
but to land proposed to be used for such urban development. 

3. Transportation terminal facilities, such as off-street parking, should be located in close proximity to the principal land uses to which they 
are accessory. 

4. All land developed or proposed to be developed for urban medium- and high-density residential use should be located in areas serviceable by 
existing or proposed primary, secondary, and tertiary mass transit facilities. 

5. All land developed or proposed to be developed for urban medium-, high-, and low·density residential use should be located in areas service­

able by an existing or proposed public sanitary sewerage system and preferably within the gravity drainage area tributary to such systems. 

6. All land developed or proposed to be developed for urban medium-, high-, and low-density residential use should be located in areas service­
able by an existing or proposed public water supply system. 

7. Urban development should be located so as to maximize the use of existing transportation and utility systems. 

OBJECTIVE NO.4 

The preservation and provision of open spaceq to enhance the total quality of the regional environment, maximize essential natural resource 
availability, give form and structure to urban development, and facilitate the ultimate attainment of a balanced year-round outdoor recreational 
program providing a full range of facilities for all age groups. 

PRINCIPLE 

Open space is the fundamental element required for the preservation, wise use, and development of such natural resources as soil, water, wood­
lands, wetlands, native vegetation, and wildlife; it provides the opportunity to add to the physical, intellectual, and spiritual growth of the 
population; it enhances the economic and aesthetic value of certain types of development; and it is essential to outdoor recreational pursuits. 
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Table 2 (continued) 

STANDARDS r 

1. Local park and recreation open spaces should be provided within a maximum service radius of one-half mile of every dwelling unit in an 

urban area, and each site should be of sufficient size to accommodate the maximum tributary service area population at a use intensity of 

675 persons per acre. 

2. Regional park and recreation open spaces should be provided within an approximately one hour travel time of every dwelling unit of the 

Region, and should have a minimum site area of 250 acres. 

3. Areas having unique scientific, cultural, scenic, or educational value should not be allocated to any urban or agricultural land uses; and 

adjacent surrounding areas should be retained in open space use, such as agriculture or limited recreation. 

OBJECTIVE NO.5 

The preservation of land areas for agricultural uses in order to provide for certain special types of agriculture, provide a reserve for future 

needs, and ensure the preservation of those unique rural areas which provide wildlife habitat and which are essential to shape and order 
urban development. 

PRINCIPLE 

Agricultural areas, in addition to providing food and fiber, can provide significant wildlife habitat;ecological balance between plants and animals; 

provide locations proximal to urban centers for the production of certain food commodities which may require nearby population concentra· 

tions for an efficient production-distribution relationship; and provide open spaces which give form and structure to urban development. 

STANDARDS 

1. All prime agricultural areass should be preserved. 

2. All agricultural lands surrounding adjacent high-value scientific, educational, or recreational resources and covered by soils rated in the regional 

detailed operational soil survey as very good, good, or fair for agricultural use should be preserved. 

I n addition to the above, attempts should be made to preserve agricultural areas which are covered by soils rated in the regional detailed opera­

tional soil survey as fair if these soils: a) generally occur in concentrations greater than five square miles and surround or lie adjacent to 

areas which qualify under either of the above standards, or b) occur in areas which may be designated as desirable open spaces for shaping 

urban development. 

OBJECTIVE NO.6 

The attainment of good soil and water conservation practices in order to reduce storm water runoff, soil erosion, and stream and lake sedimen­

tation, pollution, and eutrophication. 

PRINCIPLE 

Good soil and water conservation practices, including mulch tillage, terracing, grassed waterways, contour strip cropping, and suitable crop 

rotation in rural areas; seeding; sodding; erosion control structures for drainageways; erosion control structures at storm sewer outlets; and 

proper land development and construction methods and practices, particularly in urban areas, including maximum possible delay in stripping 

of vegetation, construction of sediment basins, and mulching and revegetating as soon as possible, can assist in reducing storm water runoff, soil 

erosion, and stream and lake siltation, pollution, and eutrophication. 

STANDARDS 

1. The area of the watershed in cultivated agricultural use, which has general land slopes greater than 2 percent, should be under district coop­

erative soil and water conservation agreements and planned conservation treatment. 

2. Drainageways should be controlled to eliminate channel erosion both through stabilization of bank and bed materials and by reduction of 

the channel gradient. 

3. All urban and structural plans and developments, where soil and vegetative cover is removed, should include soil and water conservation 

practices to control erosion on critical areas. 

4. Runoff through and from areas with exposed soil should be trapped and stored or retarded to less than critical erosive velocities. 
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Table 2 (continued) 

a Net land use iJrea is defined as the actual site area devoted tQ a given use, and consists of the ground floor site area occupied hy any buildings 

plus the required yards and open spaces. 

b Gross residential land use area is defined as the net area devoted (0 this use plus the area devoted to all supporting land uses, including streets, 
neighborhood parks and playgrounds, elementary schools, and neighborhood institutional and commercial uses, but not including freeways 

and expressways and other community and areawide uses. 

C Areas served, proposed to be served, or required to be served by public sanitary sewerage and water supply facilities; requires neighbor­
hood facilities. 

d Areas not served, not proposed to be served, nor required to be served by public sanitary sewerage and water supply facilities; (Ioes not require 

neighborhood facilities. 

e Gross governmental and institutional area is defined as the net area devoted to governmental and institutional use plus the area devoted to 

supporting land uses, including streets and onsite parking. Gross public park and recreation area is defined as the net area devoted to active or 
intensive recreation use plus the adjacent "backup" lands and lands devoted to other supporting land uses sllch as roads and parking areas. 

f A participant is defined as iJ person 12 years of age or older who actively participates in a particular recreational activity on a given day. 

g Swimming-One acre of developed beach area can accommodate approximately 370 people at anyone time. With a daily turnover rate of 

3.0, the maximum capacity of one acre of developed beach is 1,110 people per acre per day. In addition, for everyone acre of developed 
beach area, four (4) acres of backup lands are required to provide necessary parking area (approximately one and one·half acres), concession 
services, dressing room area (approximately one acre), and other activity area, such as picnic area (approximately one and one·half acres). 

h Picnicking-One acre of developed picnic area with a maximum of 16 tables can accommodate approximately 50 people at anyone time. 
With a daily turnover rate of 1.6, the maximum capacity of one acre of developed picnic area is 80 people per acre per day. In addition, for 

everyone acre of developed picnic area, nine (9) acres of backup land are required to provide necessary parking area and additional secon­

dary facilities. 

I Golfing-A minimum of 10 acres of land per hole is required to develop a regulation 9- or 18'/10Ie golf course, including area for clubhouse 

and parking, and will accommodate approximately one golfer per acre at anyone time. With a daily turnover rate of 3.0, the maximum 

capacity of each golf course is 3.0 golfers per acre per day, or 30 golfers per hole per day. 

I Camping-One acre of developed camp area with a maximum of five camp units can accommodate approximately 15 people per day. There is 
no daily turnover rate for camping. In addition, for everyone acre of developed camp area, nineteen (19) acres of backup land are required 
to provide necessary supporting activities or facilities, such as central convenience facilities, hiking iJnd nature trails, picnic areas, /Joat and 

canoe launching sites, and horseback trails. 

k Skiing-One acre of developed ski slope can accommodate approximately 10 people at anyone time. With a daily turnover rate of 3.0, the 
maximum capacity of one acre of developed ski slope is 30 people per acre per day. In addition, for every 10 acres of developed ski slope, 

one acre of IJackup land is required to provide parking and concession facilities. The recommended minimum site area is 100 acres. 

I Gross commercial and industrial area is clefined as the net area devoted to these uses plus the area devoted to supporting land uses, including 

streets and off·street parking. 

mWetlands are defined as those lands which are wholly or partially covered with hydrophytic plants and wet and spongy organic soils, and 

which are generally covered with shaJJow standing water, intermittently imlndated, or have a high water table. 

n Woodlands are defined as lands at least 20 acres in area which are covered by a dense, concentrated stand of trees and associated undergrowth. 

a A watershed, as used herein, is defined as a portion of the surface of the earth occupied by a surface dainage system discharging all surface 

water runoff to a common outlet and which is 25 square miles or larger in areal extent. 

p Includes all fish and game. 

q Open space is defined as land or water areas which are generally undeveloped for residential, commercial, or industrial uses and are or can be 

considered relatively permanent in character. It includes areas devoted to park and recreation uses and to large land-consuming institutional 

uses, as well as areas (leva ted to agricultural use and to resource conservation, whether publicly or privately owned. 

r It was deemed impractical to establish spatial distribution standards for open space, per se; therefore. only the park and recreation component 
of the open space land use category is listed in the standards, according to its local or regional orientation. These local park and recreation 
spaces may include playlots, playgrounds, playfields, and neighborhood parks. Regional park and recreation spaces include large county or 
state parks. Other open spaces which are not included in this spatial distribution standard are: forest preserves and arboreta; major river 
valleys; lakes,' zoological and botanical gardens; stadia; woodland, wetland, and wildlife areas; scientific areas; and agricultural lands whose 

location must be related to, and determined by, the natural resource base. 

s P",ne agricultural areas arc defined as those areas which a) contain soils rated in the regional detailed operational soH survey as very good or 
good for agriculture and IJ) occur m concentrated areas over five square miles in extent which have been designated as exceptionally good for 

agricultural production by agricultural speCialists. 

Source: SEWRPC. 



Table 3 

SANITARY SEWERAGE SYSTEM DEVELOPMENT OBJECTIVES, 
PRINCIPLES, AND STANDARDS FOR THE MENOMONEE RIVER WATERSHED 

OBJECTIVE NO.1 

The development of sanitary sewerage systems which will effectively serve the eXisting regional urban development pattern and promote 

implementation of the regional land use plan, meeting the anticipated sanitary waste disposal demand generated by the existing proposed 

land uses. 

PRINCIPLE 

Sanitary sewerage systems are essential to the development and maintenance of a safe, healthy, and attractive urban environment, and the 

extension of existing sanitary sewerage systems and the creation of new systems can be effectively used to guide and shape urban development 

both spatially and temporally. 

STANDARDS 

1. Sanitary sewer service should be provided to all existing areas of medium·a or high.densityb urban development and to all areas proposed 

for such development in the regional land use plan. 

2. Sanitary sewer service should be provided to all existing areas of 10w·densityC urban development and to all areas proposed for such develop· 
ment in the regional land use plan, where such areas are contiguous to areas of medium· or high·density urban development. Where noncontigu, 
ous low-density and suburband development already exists, the provision of sanitary sewer service should be contingent upon the inability of 

the underlying soil resource base to properly support onsite absorption waste disposal systems. 

3. Where public health authorities declare that public health hazards exist because of the inability of the soil resource base to properly support 

onsite soil absorption waste disposal systems, sanitary sewer service should be provided. 

4. Lands designated as primary environmental corridors on the regional land use plan should not be served by sanitary sewers, except that 
development incidental to the preservation and protection of the corridors, such as parks and related outdoor recreation areas, and existing 
clusters of urban development in such corridors, may be provided with sanitary sewer service. Engineering analyses relating to the sizing of 

sanitary sewerage facilities should assume the permanent preservation of all undeveloped primary environmental corridor lands in natural 

open·space uses. 

5. Floodlandse should not be served by sanitary sewers, except that development incidental to the preservation in open·space uses of flood· 
lands, such as parks and related outdoor recreation areas, and existing urban development in floodlands not recommended for eventual removal 

in comprehensive watershed plans, may be provided with sanitary sewer service. Engineering analyses relating to the sizing of sewerage facilities 

should not assume ultimate development of floodlands for urban use. 

6. Significant concentrationsf of land covered by soils found in the regional soil survey to have very severe limitations for urban development 
even with the provision of sanitary sewer service should not be provided with such service. Engineering analyses relating to the sizing of sewerage 

facilities should not assume ultimate urban development of such lands for urban use. 

7. The timing of the extension of sanitary sewerage facilities should, insofar as possible, seek to promote urban development in a series of 

complete neighborhood planning units, with service being withheld from any new units in a given municipal sewer service area until previously 

served units are substantially developed and until existing units not now served are provided with service. 

8. The sizing of sewerage facility components should be based upon an assumption that future land use development will occur in general 

accordance with the land use pattern recommended in the regional land use plan. 

9. To the extent feasible, industrial wastes, except clear cooling waters as well as the sanitary wastes generated at industrial plants, should be 
discharged to municipal sanitary sewerage systems for ultimate treatment and disposal. The necessity to provide pretreatment for industrial 

wastes should be determined on an individual case·by·case basis. 

OBJECTIVE NO.2 

The development of sanitary sewerage systems that are properly related to, and that will enhance the overall quality of, the natural and man· 

made environments. 
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Table 3 (continued) 

PRINCIPLE 

The improper location, design, construction, operation, and maintenance of sewerage system components can adversely affect the natural and 
man-made environments; therefore, every effort should be made in such actions to properly relate to these environments and minimize any 
disruption or harm thereto. 

STANDARDS 

1. New and replacement sewage treatment plants, as well as additions to existing plants, should, wherever possible, be located on sites lying 
outside of the 100-year recurrence interval floodplain. When it is necessary to use floodplain lands for sewage treatment plants, the facilities 
should be located outside of the floodway so as to not increase the 100-year recurrence interval flood stage, and should be flood proofed to 
a flood protection elevation of two feet above the 1 DO-year recurrence interval flood stage so as to assure adequate protection against flood 
damage and avoid disruption of treatment and consequent bypassing of sewage during flood periods. In the event that a floodway has not been 
established, or if it is necessary to encroach upon an approved floodway, the hydraulic effect of such encroachment should be evaluated on the 
basis of an equal degree of encroachment for a significant reach on both sides of the stream, and the degree of encroachment should be limited 
so as not to raise the peak stage of the 1 DO-year recurrence interval flood by more than 0.5 foot. 

2. Existing sewage treatment plants located in the 100-year recurrence interval floodplain should be flood proofed to a flood protection eleva­
tion of two feet above the 1 DO-year recurrence interval flood stage so as to assure adequate protection against flood damage and avoid disruption 
of treatment and consequent bypassing of sewage during flood periods_ 

3. The location of new and replacement sewage treatment plants should be properly related to the existing and proposed future urban develop­
ment pattern as reflected in the regional land use plan and any community or neighborhood unit development plans prepared pursuant to, and 
consistent with, the regional land use plan. 

4. New and replacement sewage treatment plants, as well as additions to existing plants, should be located on sites large enougn to provide for 
adequate open space between the plant and existing or planned future urban land uses; should provioe adequate area for expansion to ultimate 
capacity as determined in the regional sanitary sewerage system plan; and should be located, oriented, and architecturally designed so as to 
complement their environs and to present an attractive appearance consistent with their status as public works. 

5. The disposal of sludge from sewage treatment plants should be accomplished in the most efficient manner possible, consistent, however, with 
any adopted rules and regulations pertaining to air quality control and solid waste disposal. 

OBJECTIVE NO.3 

The development of sanitary sewerage systems that are both economical and efficient, meeting all other objectives at the lowest cost possible. 

PRINCIPLE 

The total resources of the Region are limited, and any undue investment in sanitary sewerage systems must occur at the expense of other public 
and private investment. Total sewerage system costs, therefore, should be minimized while meeting and achieving all water quality standards 
and objectives. 

STANDARDS 

1. The sum of sanitary sewerage system operating and capital investment costs should be minimized. 

2. The total number of sanitary sewerage systems and sewage treatment facilities should be minimized in order to effect economies of scale and 
concentrate responsibility for water quality management. Where physical consolidation of sanitary sewer systems is uneconomical, administra­
tive and operational consolidation should be considered in order to obtain economies in manpower utilization and minimize duplication of 
administrative,laboratory, storage, sludge disposal, and other necessary appurtenant facilities and equipment. 

3. Maximum feasible use should be made of all existing and committed sanitary sewerage facilities. Such facilities should be supplemented with 
additional facilities only as necessary to serve the anticipated sanitary waste demand generated by substantial implementation of the regional 
land use plan, while meeting pertinent water quality use objectives and standards. 

4. The use of new or improved materials and management practices should be allowed and encouraged if such materials and practices offer eco­
nomies in materials or construction cost, or if by their superior performance lead to the achievement of water quality objectives at lesser costs. 
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Table 3 (continued) 

5. Sewer systems and sewage treatment facilities should be designed for staged or incremental construction where feasible and economical so 

as to limit total investment in sewerage facilities and permit maximum flexibility to accommodate changing situations, such as changes in the 

rate of growth of population and economic activity or changes in water use objectives and standards, and changing technology, such as changes 
in the technology of sewage conveyance and treatment. 

6. When technically feasible and otherwise acceptable, alignments for new sewer construction should coincide with existing public rights-of-way 
in order to minimize land acquisition or easement costs and disruption to the natural resource base. 

7. Clear water inflows and infiltration to the sanitary sewerage system would be eliminated and infiltration should be minimized. 

8. Sanitary sewerage systems and storm water drainage systems should be designed and developed concurrently in order to effect engineer­
ing and construction economie.s, as well as to assure the separate function and integrity of each of the two systems; to immediately achieve 
pollution abatement and drainage benefits of the integrated design; and to minimize disruption of the natural resource base and existing 
urban development. 

a Medium-density residential development is defined as that development having an average number of dwelling units per gross acre of 2.6 and 
a net lot area per dwelling unit ranging from 6,231 to 18,980 square feet. 

b High-density residential development is defined as that development having an average number of dwelling units per gross acre of 5.8 and 
a net lot area per dwelling unit ranging from 2,439 to 6,230 square feet. 

c Low-density residential development is defined as that development having an average number of dwelling units per gross acre of 0.8 and 
a net lot area per dwelling unit ranging from 18,981 to 62,680 square feet. 

d Suburban residential development is defined as that development having an average number of dwelling units per gross acre of 0.30 and 

a net lot area per dwelling unit ranging from 62,681 to 217,800 square feet. 

e Floodlands are defined as those lands, including the floodplains, floodways, and channels, subject to inundation by the one hundred (100)­

year recurrence interval flood or, where such data are not available, the maximum flood of record. 

f Areas over 160 acres in extent. 

Source: SEWRPC. 
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Table 4 

WATER CONTROL FACILITY DEVELOPMENT OBJECTIVES, PRINCIPLES, 
AND STANDARDS FOR THE MENOMONEE RIVER WATERSHED 

OBJECTIVE NO.1 

An integrated system of drainage and flood control facilities and floodland management programs which will effectively reduce flood damage 
under the existing land use pattern of the watershed and promote the implementation of the watershed land use plan, meeting the anticipated 
runoff loadings generated by the existing and proposed land uses. 

PRINCIPLE 

Reliable local municipal storm water drainage facilities cannot be properly planned, designed, or constructed except as integral parts of an 
areawide system of floodwater conveyance and storage facilities centered on major drainagewayS'and perennial waterways designed so that the 
hydraulic capacity of each waterway opening and channel reach abets the common aim of providing for the storage, as well as the movement, 
of floodwaters. Not only does the land use pattern of the tributary drainage area affect the required hydraulic capacity, but the effectiveness 
of the floodwater conveyance and storage facilities affects the uses to which land within the tributary watershed, and particularly within the 
riverine areas of the watershed, may properly be put. 

STANDARDS 

1. All new and replacement bridges and culverts over perennial waterways shall be designed so as to accommodate, according to the categories 
listed below, the designated flood events without overtopping of the related roadway or railroad track and resultant disruption of traffic 
by floodwaters. 

a. Minor and collector streets used or intended to be used primarily for access to abutting properties: a 10'year recurrence interval flood 
discharge. 

b. Arterial streets and highways, other than freeways and expressways, used or intended to be used primarily to carry heavy volumes of 
fast, through traffic: a 50·year recurrence interval flood discharge. 

c. Freeways and expressways: a 100'year recurrence interval flood discharge. 

d. Railroads: a 100'year recurrence interval flood discharge. 

2. All new and replacement bridges and culverts over perennial waterways, including pedestrian and other minor bridges, in addition to meeting 
the applicable above·specified requirements, shall be designed so as to accommodate the lOO·year recurrence interval flood event without 
raising the peak stage, either upstream or downstream, more than 0.5 foot above the peak stage for the ·lOO·year recurrence interval flood, as 
established in the adopted comprehensive watershed plan. Larger permissible flood stage increases may be acceptable for reaches having topo' 
graphic or land use conditions which could accommodate the increased stage without creating additional flood damage potential upstream or 
downstream of the proposed structure. 

3. The waterway opening of all new and replacement bridges shall be designed so as to readily facilitate the passage of ice floes and other 
floating debris, and thereby avoid blockages often associated with bridge failure and with unpredictable backwater effects and flood damages. 

In this respect it should be recognized that clear spans and rectangular openings are more efficient than interrupted spans and curvilinear 
openings in allowing the passage of ice floes and other floating debris. 

4. Certain new or replacement bridges and culverts over perennial waterways, including pedestrian and other minor bridges, so located with 
respect to the stream system that the accumulation of floating ice or other debris may cause significant backwater effects with attendant danger 
to life, public health or safety, or attendant serious damage to homes, industrial and commercial buildings, and important public utilities, shall 
be designed so as to pass the 100'year recurrence interval flood with at least 2.0 feet of freeboard between the peak stage and the low concrete 
or steel in the bridge span. 

5. Standards 1, 3, and 4 shall also be used as the criteria for assessment of the adequacy of the hydraulic capacity and structural safety of exist· 
ing bridges or culverts over perennial waterways and thereby serve, within the context of the adopted comprehensive watershed plan, as the 
basis for crossing modification or replacement recommendations designed to alleviate flooding and other problems. 

6. Channel modifications, dikes, and floodwalls should be restricted to the minimum number and extent absolutely necessary for the protection 
of existing and proposed land use development, which development is consistent with the land use element of the comprehensive watershed 
plan; the upstream and downstream effect of such structural works on flood discharges and stages shall be determined; and any such structural 
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Table 4 (continued) 

works which may significantly increase upstream or downstream peak flood discharges should be used only in conjunction with complementary 
facilities for the storage and movement of the incremental floodwaters through the watershed stream system. Channel modifications, dikes, or 
floodwalls shall not increase the height of the 100-year recurrence interval flood by more than one-half foot in any unprotected upstream or 
downstream stream reaches. Increases in flood stages in excess of one·half foot resulting from any channel, dike, or floodwall construction shall 

be contained within the upstream or downstream extent of the channel, dike, or f'oodwa", except where topographic or land use conditions 
could accommodate the increased stage without creating additional flood damage potential. 

7. The height of dikes and floodwalls shall be based on the high water surface profiles for the 100-year recurrence interval flood prepared under 
the comprehensive watershed study, and shall be capable of passing the 100-year recurrence interval flood with a freeboard of at least two feet. 

8. The construction of channel modifications, dikes, or floodwalls shall be deemed to change the limits and extent of the associated floodways 
and floodplains. However, no such change in the extent of the associated floodways and floodplains shall become effective for the purposes of 
land use regulation until such time as the channel modifications, dikes, or floodwalls are actually constructed and,operative. Any development 
in a former floodway or floodplain located to the landward side of any dike or floodwall shall be provided with adequate drainage so as to 
avoid ponding and associated damages. 

9. Reduced regulatory flood protection elevations and accompanying reduced floodway or floodplain areas resulting from any proposed dams 
or diversion channels shall not become effective for the purposes of land use regulation until the reservoirs or channels are actually constructed 
and operative. 

10. All water control facilities other than bridges and culverts, such as dams and diversion channels, so located on the stream system that failure 
would damage only agricultural lands and isolated farm buildings, shall be designed to accommodate at least the hydraulic loadings resulting 
from a 100-year recurrence interval flood. Water control facilities so located on the stream system that failure could jeopardize public health 
and safety, cause loss of life, or seriously damage homes, industrial and commercial buildings, and important public utilities or result in closure 
of principal transportation routes shall be designed to accommodate a flood that approximates the standard project flood or the more severe 
probable maximum flood, depending on the ultimate probable consequences of failure. a 

PRINCIPLE 

Floodlands that are unoccupied by, and not committed to, urban development should be retained in an essentially natural open space condition 
supplemented with the development of selected areas for public recreational uses. Maintaining floodlands in open uses will serve to protect one 
riverine community from the adverse effects of the actions of others by discouraging flood land development which would significantly aggravate 
existing flood problems or create new flood problems upstream or downstream; will preserve natural floodwater conveyance and storage 
capacities; will avoid increased peak flood discharges and stages; will contribute to the preservation of wetland, woodland, and wildlife habitat 
as part of a continuous linear system of open space, and will immeasurably enhance the quality of life for both the urban and rural population 
by preserving and protecting the recreational, aesthetic, ecological, and cultural values of riverine areas. 

STANDARDS 

1. All public land acquisitions, easements, floodland use regulations, and other measures intended to eliminate the need for water control facili· 
ties shall, in all areas not already in intensive urban use or committed to such use, encompass at least all of the riverine areas lying within the 
100-year recurrence interval flood inundation line. 

2. Where hydraulic floodways are to be delineated, they shall to the maximum extent feasible accommodate existing, committed, and planned 
floodplain land uses. 

3. In the determination of a hydraulic floodway, the hydraulic effect of the potential floodplain encroachment represented by the floodway 
shall be evaluated on the basis of an equal degree of encroachment for a significant reach on both sides of the stream, and the degree of 
encroachment shall be limited so as to not raise the peak stage of the 100-year recurrence interval flood by more than 0.5 foot. Larger stage 
increases may be acceptable for reaches having topographic or land use conditions which could accommodate such stage increases, whereas 
in some instances, allowable flood stage increases may be less than 0.5 foot where such increased stages may be expected to significantly 
aggravate flood problems and increase flood damages, and where adjoining communities are affected. 

OBJECTIVE NO.2 

An integrated system of land management and water quality control facilities and pollution abatement devices adequate to assure a quality of 

surface water necessary to meet the water uses shown on Map 1. 
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PRINCIPLE 

Surface water is one of the most valuable resources of southeastern Wisconsin; and, even under the effects of increasing population and eco­
nomic activity levels, the potential of natural stream waters to serve a reasonabJe variety 'of beneficial uses, in addition to the single-purpose 
function of waste transport and assimilation, should be protected and preserved. 

STANDARDS 

1. All waters shall meet those water quality standards set forth in Table 96 of this report commensurate with the adopted water use objectives. 

2. Water quality standards commensurate with adopted water use objectives are applicable at all times except during periods when streamflows 
are less than the average minimum seven-day low flow expected to occur on the average of once every 10 years. 

OBJECTIVE NO.3 

The attainment of sound groundwater resource development and protective practices to minimize the possibility for pollution and depletion of 
the groundwater resources. 

PRINCWLE 

Sound practices in the location, installation, and operation of water supply wells and waste treatment and disposal facilities can reasonably 
assure a continuing supply of good quality groundwater at reasonable cost. 

STANDARDS 

1. Groundwater withdrawals should be made so as to prevent undue interference with adjacent withdrawal points, and the capacities and with­
drawal rates should be related to potential yield and total demand on the aquifers penetrated. 

2. Wells should be constructed so as not to permit contamination of the aquifer through the well during construction or during subsequent 
operation. 

3. Waste conveyance, treatment, and disposal facilities, located above or below ground surface, both public and private, should be designed, 
constructed, and operated in a manner to prevent migration or infiltration of contaminants into sources of usable groundwater. These facilities 
include pipes, tunnels, septic tanks, leaching areas, sanitary landfills, and injection wells. 

a These flood events, which have been formulated and used by the U. S. Army Corps of Engineers, are defined and discussed in Chapter VII, 
SEWRPC Planning Guide No.5, Flood/and and Shoreland Development Guide, November 1968. 

Source: SEWRPC. 
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AppendixD 

SELECTED DATA ON BUILDINGS THAT ARE 
POTENTIALLY WITHIN THE 100-YEAR RECURRENCE 

INTERVAL FLOODPLAIN IN THE CITY OF BROOKFIELD 

NOTES: 

1. This appendix includes: 

a. Cross reference of Appendix D and Table 9 on page of text. 

b. Map showing 27 potential floodprone structures. 

c. Table of flood damages for each property. 

d. Table showing flood depths, property values, key elevations, and estimated damage for 10-, 
50-, and 100-year floods. 

2. Structure numbers noted with an (R) indicate repetitive-loss structures. 

3. Structure number lOR has been purchased and razed under City-FEMA-Wisconsin Department of 
Military Affairs, Division of Emergency Management program. In addition, the City has purchased 
and razed a structure at 375 JoAnne Drive in the Fox River watershed under the same program. 

4. Structures numbers 4, 5, 6, 7, 12R, and 17 are planned for removal with City application for funding 
under FEMA HMGP program. Cost-effectiveness analyses based upon damages and need for 
detention basin site area (see Dousman Ditch and Underwood Creek system plan). 

5. Structure numbers 1, 2, 3, and 8 are planned for floodproofing or removal depending upon more­
detailed field survey and structure evaluation (see Dousman Ditch and Underwood Creek system 
plan). 

6. Structures 9R, 13R, 14R, 15, 16, and 26 are not in floodplain based upon updated analyses (see 
Dousman Ditch and Underwood Creek system plan). 

7. Structures 19,20,21,22,23,24, and 25 are not significantly impacted by the floodplain, as they are 
built on fill above the floodplain (Fox River subwatershed). 

8. Structure llR is outside the floodplain. Drainage and sanitary sewer problems are being evaluated 
(Fox River subwatershed). 

9. Structures 18 and 27 are in shallow floodplain area. Solutions are being evaluated (Fox River 
subwatershed). 
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10. Structure foundation data. 

a. Data is available on all residential structures. All, except structure 19, have full basements. 
Structure 19 has a partial basement. 

b. The commercial and industrial buildings were assumed to have no basements. 

c. The above information was used in establishing potential flood damages. 

11. The estimates of flood depths are based upon the flood flows and stages included in the FIS FEMA 
study. 

12. The buildings listed are shown to be in the 100-year recurrence interval floodplain based upon the 
best available topographic mapping, except as noted. Field surveys would be required to determine 
the precise relationship of each property to the floodplain. Such surveys could result in a reduction or 
increase in the total number of buildings located within the floodplain. 

CROSS REFERENCE FOR APPENDIX D AND TABLE 19 

Structure Numbers Subwatershed Recommended 
In Appendix D Location Mitigation Measures Table 9 Element 

lOR Underwood Creek Acquire and remove Completed prior to 
publication of Table 9 in 
report. 

4, 5, 6, 7, 12R, 17 Underwood Creek Acquire and remove Second 10 (p. 74) 
9R Underwood Creek No direct flood hazard. No direct flood hazard. 

Problem solved by fill plus No cross reference. 
lower stage due to detention 

13R,14R Underwood Creek Beyond limits of floodplain. No direct flood hazard. 
Sanitary sewer backup problem No cross reference. 
planning are ongoing 

llR Fox River Beyond limits of flood-plain. No cross reference. 
Drainage and sanitary sewer Subwatershed planning 
backup problem system is underway. 
planning are ongoing for this 
area. 

1,2,3,8 Underwood Creek Floodproof or acquire and 11-13 (p. 74) 
remove 10-13 (p. 70) 

1,5, 16,26 Underwood Creek Beyond limits of floodplain 8 (p. 67) for structure 26 
based upon updated analyses; 
no known problems. 

19,20,21,22,23, Fox River Build on fill. Outside of flood- No cross reference. 
24,25 plain. No known problems. Subwatershed planning 

is underway. 
18,27 F ox River and Shallow flooding (less than 0.5 No cross reference. 

Deer Creek feet). Flood mitigation planning Subwatershed planning 
is ongoing for area. is underway. 
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Table 0-1 

EXPECTED ANNUAL FLOOD DAMAGE PER PROPERTY FOR THE CITY OF BROOKFIELD 

FLOOD DAMAGES ($ ) 
BUILDING TYPE OF RIVER ----------------- EXPECTED ANNUAL 

I.D. # BUILDING STREAM MILE 100-YR 50-YR 10-YR FLOOD DAMAGE 

1 Commercial Underwood Creek 2.66 89010 76900 66750 37503 
2 Commercial Underwood Creek 2.77 Combined wi th Building 1 
3 S.F. Residential Underwood Creek 4.92 13920 12100 0 753 
4 S.F. Residential Underwood Creek 4.88 5920 0 0 89 
5 S.F. Residential Underwood Creek 4.91 6330 0 0 95 
6 S.F. Residential Underwood Creek 4.97 16300 14870 0 914 
7 S.F. Residential Underwood Creek 3.78 12790 9350 0 613 
8 S.F. Residential Underwood Creek 6.41 23860 5970 1500 1362 

9(R)/a Commercial Underwood Creek 4.80 0 0 0 0 
10 (R) S.F. Residential Underwood Creek 4.92 Owned by City of Brookfield 0 

--------------------------------------------------------------------------------------------------------
11 (R) /b S.F. Residential Fox River 184.3 0 0 

12 (R) S.F. Residential Underwood Creek 4.98 10660 0 
13 (R) /c S.F. Residential Underwood Creek 5.51 0 0 

14(R) S.F. Residential Underwood Creek 5.57 11550 0 
15/d S.F. Residential Underwood Creek 5.46 0 0 
16/e S.F. Residential Underwood Creek 5.64 0 0 

17 S.F. Residential Underwood Creek 4.97 10500 0 
18A Industrial Fox River 183.35 417300 24610 
19/f S.F. Residential Fox River 183.6'6 0 0 
20if S.F. Residential Fox River 183.63 0 0 

21/f S.F. Residential Fox River 183.62 0 0 
22/f S.F. Residential Fox River 183.58 0 0 
23/f S.F. Residential Fox River 183.23 0 0 
24/f S.F. Residential Fox River 183.23 0 0 
25/f S.F. Residential Fox River 183.23 0 0 

26 S.F. Residential Dousman Ditch 0.87 40540 22200 
27 Commercial Deer Creek 2.93 157840 121410 

816520 287410 

a Property has been altered through filling and regrading and may no longer be subject to flooding. 

b Property is not located near an identified floodplain area. Damages are due to localized drainage problems. 

c Building is not located in a floodplain based upon topographic mapping. Damages are likely due to sanitary sewer backup. 

d Island 

e 1998 large-scale topographic map shows building to be out of floodplain. 

0 0 
0 160 
0 0 
0 173 
0 0 
0 0 
0 158 
0 7367 
0 0 
0 0 

0 0 
0 0 
0 0 
0 0 
0 0 
0 1607 
0 7831 

68250 58624 

f Post-FIRM builqing·identified as being in the floodplain based upon administrative agreement between the City of Brookfield and FEMA. These buildings are 

constructed on fill and are not in contact with t:he ~loodplain, but they are identified by FEMA as being in the floodplain because their basement 

floors are below the lOO-year flood stage. 

Source: City of Brookfield and SEWRPC. 
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Table 0-2 

10-YEAR FLOOD DAMAGE COMPUTATIONS FOR THE CITY OF BROOKFIELD 

ASSUMED lO-YEAR DEPTH OF BUILDING DA."1AGES 

GRO~"D EL. FIRST FL. FLOOD INUNDATION BUILDING MARKET VALUE IS) 

BU:::LD. TYPE OF RIVER AT BUI~DING ELEV. ELEV. REL. TO :i.ST ASSESSED MARKET PLUS CONTENTS -------------

LD. # BUI~ING STREAM MI:"E (FT NGJD) /g (FT NGVD) 1FT NGVD) FLOOR 1FT) VALUE IS) VALUE(S) (S)/j % !)AMAGES DIRECT INDlRECT!k 

1 Commercial Underwood Creek 2 . 66 722.4 722.9 724.8/h 1.9 155600 185902 278853 17.1 47680 19070 
2 Commercial Underwood Creek Combined with Building 1 
8 Residential Underwood Creek 6.41 801. 5 809.5 803.0 -6.5;:;: 157300 187933 216123 0.6 1300 200 

312900 373835 494976 48980 19270 

" 
g Ground elevation 0= the property as shown en 1998 large-scale topographic map. 

h F.!.ood stage deternined by Flood In5~=a.."1Ce Study for the Village of E~:t', Greve by FEMA in 1982. Other flood stages are determined by Flood Insurance Study for the City of Brookfield by FEMA in 1986. 

I Exposed finis!'led basement. 

j 1..5 times the bi,;.ilding market. value if the depth of inundation relative to first floor is +, 1.15 times if -. 

k ~C perce:1t of direct damage for corr.rne:::ciall i.r.'"ld1;strial buildings I 15 percent for residential buildings. 

Source: City of Brookfield and SEWRPC. 
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Table 0-3 

50-YEAR flOOD DAMAGE COMPUTATIONS FOR THE CITY OF BROOKFIELD 

ASSUl1ED 50-YEAR DEPTH OF BUILDING DAMAGES 

GROUND EL. FIRST FL. FLOOD INUNDATION BUILDING MARKET VALUE ($) 

BUILD. TYPE OF RIVER AT BUILDING ELE"v. ELEV. REL. TO 1ST ASSESSED MARKET PLUS CONTENTS -------------

LD. # BUILDING STREAH MILE (FT NGVD) /g CFT NGVD) CFT NGVD) FLOOR (FT) VAtu=: ($) VALUE(S) ($) /j % DAMAGES DIRECT INDIRECT/k TOTAL 

1 Commercial Underwood Creek 2.66 722.4 722.9 725.3/h 2.4 155600 185902 278853 19.7 54930 21970 76900 
2 Commercial Underwood Creek Combined with Building 1 
3 Residential Underwood Creek 4.92 751. 5 752.5 751. 8 -0.7 82300 98327 113076 9.3 10520 1580 12100 
6 Residential Underwood Creek 4.97 750.7 751. 7 751. 9 0.2 57700 68937 103405 l2.5 12930 1940 14870 
7 Residential Underwood Creek 3.78 7.46.0 747.4 746.5/h -0.9 70400 84110 96726 8.4 8130 1220 9350 
8 Resident.ial Underwood Creek 6.41 801. 5 809.5 806.0 -3.5/I ---157300 187933 216123 2.4 5190 780 5970 

-----------------------------------------------------------------------------------------------------------------------------------------------
18A Industrial Fox River 183.35 822.5 824.0 823.6 -0.4 2225100 2658423 3057186 0.7 21400 3210 
26 Residential Dousman Ditch 0.87 827.0 828.0 827.5 -0.5 140500 167861 193041 10.0 19300 2900 
27 Commercial Deer Creek 2.93 836.5 837.0 837.0 0.0 691300 825926 1238889 7.0 86720 34690 

3580200 4277419 5297300 219120 68290 

g Ground elevation of the property as shown on 1998 large-scale topographic map. 

h Flood stage determined by Flood Insurance Study for the Village of Elm G:=ove by FEMA in 1982. Other flood stages are determined by Flood Insurance Study for the City of Brookfield by FEMA in .1986. 

I Exposed finished basement. 

j 1.5 cimes the building market value if che depth of inundation relative to first floor is ot, 1.15 times if -. 

k 40 perce."1t of d.irect damage for cOIllo'11ercial/ industrial buildings, 15 percent for residential buildings. 

Source: City of Brookfield and SEWRPC. 
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Table 0-4 

100-YEAR FLOOD DAMAGE COMPUTATIONS FOR THE CITY OF BROOKFIELD 

:= .D. # 

1 
2 
3 
4 
5 
6 

8 
9 :R) /a 
10 (?\.) 

='1 \~) /b 
:'2 (R) 

=-3 (R) Ie 
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=-6/e 
17 
:'8_~ 

:9 if 
2C/f 

21/£ 
22/t 

24/f 
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26 
27 
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-_~:-_:5.2::-.·;occ :::re2k 

MI::"2 

2.66 

4.88 
4.91 
C 9~ 
3.n 
6.41 
~.80 

Res~de~~ial ?2X River :S4.3C 
Eesic..e:l":ial :':-:-.::e:::-.<;::o:5. C:-:ee:-< 4:.9 S 
Res:"::en,:ial ~::::2::-";COj ~:::-2e~ :J.:_ 
Resi6e~,:ia: ~~j2=~~od C=ee~ 5.57 
F.esi6.er:~ia=- ::-:::::2r~\'Qod Cree:-: 5.46 
Res:"der:t:'a=- C::52:::-~:~cd C:-ee!< 5.6:;;' 
Hes:'der:.t:"a': r:1;5.e::-\,:ocd Creek 4. 9~ 
l::2c-...:.strial ?~X ?':'-",·e= 183.3:J 

Resi5er:t:"al ?)X R:"ve= 183.66 
ResideLt.ial ?::x ~.:ver 183.63 

F.eside:::.ial 
Res lc.e:r.:. ial 
Reside::,:ial 
F.esider:::ial 
ResideI"'_~ia::" 

~esideE:.ia=­

COIT.::1ercial 

:2X Rive:::- 183.62 
:CX F.ive~ 183.58 
?2X Rive:- 183.23 
?8X River 163.23 
?=x 2iver 183.~3 

"722.4 

:5:.5 
""752.1 
752.2 

2:1.5 
-:4.C 

~:2.J 

-':2.2 
-;52.5 

~:2.2 

3:22.5 
23:1 .0 
S:9.0 

S:9.5 
529.0 
S:S.3 
229.3 

836.5 

ASSUMED 

FIRST FL. 

ELEV. 

\FT NGVD' 

722.9 

752.5 
753.6 
753.7 
751. 7 
'71:1.4 
809.5 
754.5 
752.5 

9:3.C 
753.2 
759.5 
759.5 
"/57.0 
762..2 
753.2 
824.0 
831. C 
830.0 

830.5 
830.C 
830.3 
830.3 
829.0 
828.0 
837.8 

lOO-YEAR 

F:'OOD 

ELEV. 

(FT NGVD) 

725.9/h 

752.2 
752.1 
752.2 
752.3 

747.3/:: 
808.9 

75:.8/:'1 
752.2 

82".5 
752.3 
756.3 
'71:;"i '7 
1..,1. , 

754.0 
759.1 
752.3 
824.4 
824.4 
824.4 

824.4 
824.4 
824.4 
824.4 
824.4 
828.7 
837.4 

F::-::pe=ty =-_25 ~e~ c:":ere:: t:'.r;::.:'2"~-: :::'::1.,.; 2....,::, =e;:;:-aci::~ anc r-..ay :1:2 :';::._0:=:::- :;'" s-.:bject to Eccd~:1g. 

?rq;erty :'5 :10:' ."..::::a:ej r.ea:o:- a::-. i:::'s::: .. ::.e.:3. ::::'::o.::d.;::a:.::. a:::-ea.. :a.-:;&.~e5 a:::e ;;'ue tC :c::a:':'::ec. arai!lage preble.,.s. 

~EPT:-! OF 

!N~'!mATI ON 

::.s:.. TO :5:' 

FLJCR (FTi 

3.0 

-0.3 
-1. 5 
-1.5 
D.6 
-C.l 

-0.6/1 
N/." 
N:'A 

NIl'. 
- 0.9 
}1/ p. 
-1.8 
N/A 
C;:.'h 
-C.9 
O.~ 
)i/ rl 
i-J/J... 

n/p. 
~T/A 

N/A 
~J/A 
N/ .. ll .. 
C.7 
J.4 

E'...::':::~r.g :'5 :10: :c.:a:ed :"1'1 a :=:,:;:-::';:."..a::.:: cased. "..l:9;):1 :o;::)~ra~:::ic r..a;;;:il.:-.;. ::""T.c:;es are like:'y cue :0 sar:ita!",)' sewe::: back..:.? 

~ Isla::a. 

e :998 ':'ar;e-s:-ale to;,c;rapr_.:.c i!'.ap S::':)"'5 ;:''.J:.1Cir:g :c ;:'e O".1t ::f :e:'()cdplai::. 

.p.SSESSED 

VA:'UE;S) 

155600 

BT::LDING 

J.1AP.KE7 

VALUE(S; 

185902 

2UILCING 

!".AR..'<ET VALC'E 

PL:JS CCUTE:r.S 

($) /j 

278853 
Co:nbined with B"-.li=-c.:"r:.g 1 

823CO 9832~ ::3C76 
6150C 73477 84498 
65600 78375 90131 
57700 68937 1034C5 
70'OC 841:8 96726 

~573~C 187933 2:6:23 
237090C 2832616 4248925 
O,,-r.ed by City c: 3:::-ookLe:d 

193180 
8C300 

151000 
1491CO 
554800 
:'28508 
79:'O~ 

2225EC 
2C360C 
2569CC 

19480C' 
211/00 
207200 
:'89000 
25380C 
148500 
691300 

23D705 
95938 

180406 
2.782.36 
6626';3 
153524 

2658423 
243250 
3C693C' 

232736 
252921 
24755: 
225806 
383226 
16786: 
825926 

8931:00 10670370 

346057 
1:0329 
270609 
204857 
994265 
23C287 
1e8680 

398~634 

364875 
4683% 

3491J4 
37939: 
37:'326 
3387:'0 
45t,839 
251792 

1238889 

15693775 

% DAMAGES 

22.8 

10.7 
6.1 
6.1 

13.7 
11.5 
9.6 
N/A 
N/A 

N/A 
8.4 
N/A 
4.9 
N/A 
N/A 
8.4 
9.1 
NIl'. 
N/A 

N/A 
N/A 
N/A 
N/A 
N/A 
14.0 
9.1 

63580 

12100 
52.50 
5500 

14178 
1112 C 
20750 

o 
o 

o 
92,0 

o 
10)40 

J 
9130 

362870 
o 
c 

o 
o 
c 

35250 
ll2740 

DAM.'\GES 

(SI 

IN:DIRECT/k 

25430 

1820 
770 
830 

2130 
1670 
3:10 

o 
o 

o 
:390 

o 
1510 

o 
o 

1370 
54430 

o 
o 

o 
o 
o 
o 
o 

5290 
45100 

671670 144850 

TC'L;\'L 

89010 

:.3920 
5928 
633C 

15300 
::"2'790 
23860 

o 

o 
1066C 

o 
llS5C 

lJ50C 
4:1'73JO 

o 
o 

:57342 

816520 

:~s::..-?:;:R.~ t:·..:.:"~d:'r:; id2t:tJ..fJ.e':: as ~:.::.:; :.:-, -:!"_e t::'ccdp:'a:.:-_ =a5ed cr:. a:::",ci:-..l.stra"::.v€; aqreer..e:::t be'.:weer: :he C:..ty of Ercckfi:2d. and ?EM.;'. :'t.ese b;;ildings are cor:.str:.:cted on :ill and are not u: cO::'':act with the floodplai:-., 

t·.:.:. tr.e;:.: a!:'e J..ce:l: :':le':: by :~~,:,::, . .e.s ~:.r:.; ~:-. tr.e :l:;c.:jpla.:..n because tr.e:.= base:r.€:'lt f:'oc!'s are be.i.ow :::'e lOC-/ea:.- ::2.000 s::a;e. 

::::-'::'..:.:lC e':'evation c: :::"'102 p!:'c;:er::;: as S!)':;·,,7. 0:-. :"3?2 :'a!':;e-sca:e :opcgra:;:;::":.= ;7.2.1C . 

.. ::'cod s:age de:€r:TI.:.r.ed by Floc':' ::".$"":'='=':-.:e S:t:dy ::cr :::e \'iLa;e :::= E:"-ct :;=..::".-e by :::=:},.A .1.::: 1982. Ot:he= Eeoc. scages a:::-e d.ete:mi::-.ec oy Flcod :nsllrar::e Stuey :or ;:he :':'ty of Brookfield by FEY';" in 1986. 

Source: City of Brookfield and SEWRPC. 
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Appendix E 

GENERAL LOCATIONS OF IDENTIFIED FLOODING 
AND STORMWATER DRAINAGE PROBLEM AREAS 

IN THE CITY OF BROOKFIELD 
Table E-1 

GENERAL LOCATIONS AND SELECTED CHARACTERISTICS OF FLOODING AND STORMWATER 
DRAINAGE PROBLEM AREAS IN THE CITY OF BROOKFIELD IDENTIFIED BY CITY STAFF: 1995 

Responsible Agency 

Quarter City Town of Wisconsin 
Section Section General Description O&M Contract Brookfield DOT 

6 NW Storm sewer under capacity • 
1 NE Street flooding • 
1 SE Ditch cleaning • 
1 NW Ditch cleaning and improvement • 
1 SW Street flooding • 
2 SE Street flooding • 
2 NW Increased urban runoff • 

11 NW Channel stabilization • 
2 SW Resize pond for quantity/quality • 
2 SE Retrofit pond for water quality • 

12 NE Replace storm sewer • 
4 SE Pond cleaning • 
9 NE Ditch maintenance • 
7 NW Ditch/structure maintenance • 

15 NW Street flooding • 
15 NW Ditch maintenance • 
14 NW Pond cleaning/dam reconstruction • 
14 NW Clearing and grubbing • 
15 SW Pond cleaning/ditch stabilization • 
16 SE Ditch stabilization • 
16 NE Rehabilitate structure under railroad 
22 NW Ditch stabilization 
23 SE Ditch maintenance • 
17 NE Ditch maintenance • 
17 NW Street flooding • 
17 NW Remove railroad bridge pilings • 
18 NE Drainage improvements • 
20 NW Clearing and grubbing of river/bridges • 
19 NW Clearing and grubbing of river/bridges • 
29 NW Clearing and grubbing of river/bridges • 
20 SW Install catch basin at outlet • 
27 NW Expand area served by pond • 
27 SE Urban stormwater treatment • 
27 NE Construct quantity/quality facility • 
22 SE Ditch maintenance • 
36 NW Channel stabilization • 
36 SW Channel stabilization • 
35 SE Storm sewer construction • 
35 SW Install catch basin at outfall • 
35 SW Retrofit pond for storm water quality • 
34 SE Conveyance capacity and maintenance • 
34 SE Conveyance capacity and maintenance • 
34 NE Conveyance capacity and maintenance • 
34 NE Private pond maintenance • 
33 NE Ditch maintenance • 
33 NE Clearing and grubbing • 
33 NW Construct facilities for urban runoff • 
32 NE Construct facilities for urban runoff • 

aSee Map E-1. 

Source: City of Brookfie/d and Rust Environmenta/ & Infrastructure. 

Railroad 

• 
• 
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Source: City of Brookfield and Rust Environmental & Infrastructure. 
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II 
Map E-1 

GENERAL LOCATIONS OF FLOODING AND STORMWATER DRAINAGE 
PROBLEM AREAS IN THE CITY OF BROOKFIELD IDENTIFIED BY CITY STAFF: 1995 

000000 

@ 

Legend 
Subcontinental Divide 
Municipal Boundades 
Problem Area Number 

Fox River Watershed 
PC . Poplar Creek 
DC . Deer Creek 
UF • Upper Fox 

Menomonee River Watershed 
DD . Dousman Ditch 

o 

SBUC . South Branch of Underwood Creek 
UC . Underwood Creek 
BD . Butler Ditch 
LMR· Lower Menomonee River 

4000' 8000' 

FLOOOI NG ,,,< STORMII'ATER PROBLEM AREAS 

CITY OF BROOKFIELD 

STORMWATER MANAGEMENT GUIDE 

I'M IfIIII ENV1 RONMENT & 
.~U~. INFRASTRUCTURE 

I 



Appendix F 

EXCERPT FROM 124TH AND CONGRESS STREETS 
STORMWATERANALYSIS PREPARED BY 

RUEKERT & MIELKE, INC., FEBRUARY 1998 
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lr---------------------------------------------------------------------~ 

Map F-1 

EXISTING FLOODPLAIN ELEVATIONS IN 
THE 124TH AND CONGRESS STREETS AREA 

LEGEND 

IDa!TOfG 2 YE:.\II cormmOHS 
EXJ:mNC 10 YUJt CONllrnollS 
D3m>IO 100 'I'I:.IJ! COI/DITIOta 

,.f 150 Ruekert ~;s:~;gine", 
Re;isterrd iJzM S-?f01S 

! 1Ja.!A: lanu.ary 20. 1998 '239 N1812 RbcIctlXlOd Oriw 
' L. ____________________________________________________________________________________________________________________________________________________________________________________ . __________________________ ~~:.:u<:~: ... ::~'~u:· ~:::':n~5~':'.:~~(~':H~J~5~'~2:-5~'~3~3~ 



Subba-sln A: 53.63 Ac 
2)""=44.94 CFS 
10yr-73.97 CFS 
25)'"=88.57 CFS 
50)'"=100.73 CFS 
100,r-\l2.83 CFS 
6/21/97- 137.08 CFS 

Subbasin B: 12.27 Ac 
2)""=10.57 CFS 
10,r=' 7.39 CFS 
25),"-20.81 CFS 
50),"-23.67 CFS 
, 00,r= 26. 52 CFS 
6/2'/97=32.19 CFS 

Subbasin C: 24.05 Ac 
2),"- 24.09 CFS 
'0),"-39.50 CFS 
25,r=47.25 CFS 
50)'"=53.69 CFS 
'OO,r-60.,2 CFS 
6/2,/97=72.94 CFS 

Subbasin 0: 6.16 Ac 
2),"- 6.64 CFS 
10),"-'0.86 CFS 
25,r='2.99 CFS 
50,r='4.75 CFS 
100),"- 16.52 CFS 
6 / 21 / 97=20.08 CFS 

Subbasin E: 5.25 Ac 
2),"-5.24 CFS 
10)'"=8.89 CFS 
25yr='O.S7 CFS 
50)'"= \1.98 CFS 
100,r='3.38 CFS 
6/21/97= ' 5.89 CFS 

Subbasin F: 1519 Ac 
2),"=10.8' CFS 
'O,r=17 73 CFS 
25yr=21.21 CFS 
50)""=24 .11 CFS 
100,r-27.00 CFS 
6/ 21 / 97=32.76 CFS 

Subbasin G: 29 .31 Ac 
2,r=2\.13 CFS 
'O),"=34.S9 CFS 
25),"-41 .35 CFS 
SOyr= 46.99 crs 
'OO),"=S2.61 CFS 
6/21/97=63.8' CFS 

Subbasin H: 68.25 Ac 
2)'=37 .47 CFS 
'0),"=6342 CFS 
25)'"=75.47 CFS 
SO),"=85.8' CFS 
100)'"=9552 CFS 
6 / 2' / 97=\l3.S2 CFS 

Subba-sin I: 
2)'"=62.60 CFS 
'O)'"='OS.99 CFS 
25,r- '26124 CFS 
50),"- 142.88 CFS 
100yr=159.61 CFS 
6 / 2' / 97= 189.64 CFS 

Subba-sin 0+: 25 .55 Ac 
2),=27.40 CFS 
10)'"=46.32 CFS 
25),=55.09 CFS 
50),"-62.38 CFS 
, 00)'"=69.66 CFS 
6/2' /97=82. 71 CFS 

Map F-2 

STRUCTURE AND FLOODPLAIN ElEVATIONS 
IN THE 124TH AND CONGRESS STREETS AREA 

• i' 
i ........ . 

-..... 

. ~ \ 

., 
-. ,. .. 

Ruekert 

SubbltSin J: 240 Ac 
Proposed 5.5 Acre 
Detention Facility 
2)'1" Inflow=126.49 CFS 
2)'1" Dischorge=28.27 CFS 
10yr Inflow=232.10 CFS 
10)'1" Dischorge=48.74 CFS 
25)"" Inflow=287.14 CFS 
2Syr Oischorge=96.86 CFS 
50yr Inflow=JJ3.58 CfS 
SOyr Discharge= 146.46 CFS 
100)"" Inflow-J80.36 CFS 
100yr Dischorge=202.14 CfS 

Subbasin J and Part of 
Subb6:Sin c: 255 Ac 
Proposed 12 Acre (5.5+6.5 Acre) 
Detention Facility 
2yr Inflow=137.91 CFS 
2)'1" Dischorge=11.B2 CFS 
10yr Inflow=262.96 CFS 
10yr Discharge=33.21 CfS 
25yr Inflow=323.15 CFS 
25)"" Dischorge=44.34 CFS 
50)"" lnflow=373.68 CFS 
50)"1" Oischorge=46.94 CFS 
100yr lnflow:ll424.94 CFS 
100yr Oischorge=48.74 CFS 

@ 
o , LT ---- ,~ 

; 

, .... 
123..45 

SCAl..[ Itl FUT 

LEGEND 

P!UNAAY 0,,",01 BOt1h1loUn' 
SlIII!lAS1"I IMlVNllAIIY 
!:Xl!T"IHC rntST nooll D£'JA"MOH 
-Pm Cm' or BfIO()KI'1!l.D 
£Xt!TIlfC ~ PLOOII D£'JA"MOtI 
-PDt Cm' or 'fJ.tl'!rA~A 

16Q.!>-181. 6 

leL!>-IU6 
18S6-11Mi. 5 
STAnoM (DCAnoH "WHERJ: !"\DOD 
I:UYA'nONS YDt£ CALC\Il..Ion:D 
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